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LORNE W. MASON, 


mor originating in smooth muscle, 

is not frequently encountered in the 
stomach. It occurs often enough, how- 
ever, to be considered in the differential 
diagnosis of the gastric neoplasms. Ac- 
cording to Giberson and his associates,' 
the first documented report concerning 
gastric leiomyoma was made by Morgagni 
in 1762. In 1867 Virchow? first described 
a malignant gastric leiomyoma. Several 
reviews on this subject have appeared in 
the last two decades. In a review of the 
literature in 1938, L. Chaffin* collected 
363 cases of smooth muscle tumors of the 
stomach; 23 per cent of them were malig- 
nant. In 1941, Golden and Stout‘ noted 
5 cases of malignant change among 33 gas- 


a malignant tu- 
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tric tumors of smooth muscle origin. 
Poskanzer and Schmidt* reported 7 cases 
in 1953. In 1954 Giberson, Dockerty and 
Gray! discussed 40 cases of leiomyosar- 
coma of the stomach. Other reports deal 
with single or smaller series of cases. 

In the past few years we have encoun- 
tered 3 leiomyosarcomas in the surgical 
service of our hospital; 2 in the service 
of one of us (L.W.M.) and one in that of 
another staff surgeon, 

Incidence.—There is a wide range in 
the reported incidence of malignant 
change in leiomyomas of the stomach. 
Benign leiomyoma of the stomach is en- 
countered frequently, but malignant 
leiomyoma is rare. 

Primary malignant disease of the 
stomach is common, and 98 per cent of 
such lesions are adenocarcinomas. The 
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remaining 2 per cent consists of leiomyo- 
sarcomas, lymphosarcomas, fibrosarcomas 
and angiosarcomas. With regard to this last 
group, the Mayo Clinic® reported a 25 per 
cent incidence of leiomyosarcomas. Minnes 
and Geschickter’? reported the incidence 
as 36.6 per cent Collins and Collins® as 
39.9 per cent. 

Age and Sex.—It must be noted that 
the peak incidence of leiomyosarcoma is 
about one decade earlier than that of 
adenocarcinoma, The average age at 
diagnosis in this disease is considered to 
be 46.6 years. Lahey’s series® showed 
44 years. Our 3 patients, were 37, 65 
and 66 years old, an average age of 56 
years in this small series. 

The incidence in the two sexes is about 
equal, some reports showing a slight pre- 
ponderance of the male, 

Pathologic Picture.—These tumors arise 
from the gastric musculature, and their 
developmental characteristics are inter- 
esting and significant in determining the 
symptom complex and the complications 
that may arise with their growth. The 
mucosa is not primarily involved, but, of 
course, may be secondarily invaded. 

According to gross pathologic appear- 
ance, the tumors may be classified as fol- 
lows: (1) endogastric, a type that may 
undergo central necrosis with hemorrhage 
into the gastric lumen; (2) intramural, 
and (3) exogastric. These tumors have 
a rather rapid rate of growth and may 
attain great size. The blood supply is 
frequently not in keeping with the rapid 
expansion of the tumor; as a result, 
necrosis or infarction may occur and lead 
to degeneration, abscess formation, per- 
foration and hemorrhage. 

These tumors may vary from 1 to 10 
inches (2.5 to 25 cm.) in diameter. They 
are lobulated or nodular, and rubbery. 
They may be found anywhere in the 
stomach, although rarely in the pyloric 
and cardial areas. 
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Symptoms and Signs.—1. Abdominal 
pain is a fairly constant complaint, vary- 
ing from a dull, constant boring to a 
colicky type. This distress is usually re- 
lieved by taking food and, surprisingly 
enough, frequently by taking alkali, even 
though achlorhydria was usually present. 
The variation in the character of the pain 
probably is dependent on the mechanical 
nature of the tumor, i.e., whether it is 
invasive or obstructive. Marvin and 
Walters® reported that the average dura- 
tion of symptoms before diagnosis is made 
is two or more years longer than that of 
carcinoma. 

2. Gastrointestinal bleeding is fairly 
commonly manifested, either by hemate- 
mesis or by melena. The intragastric or 
intramural type may become necrotic and 
ulcerated, causing severe or even fatal 
hemorrhage. Melena may or may not have 
been noticed. This leads to the anemia, 
with its accompanying fatigue, weakness 
and exhaustion. Most patients state that 
bleeding has been observed for only two 
or three months. 

3. A mass in the epigastrium is by no 
means a constant sign, but when present 
it is a manifestation of an advanced stage 
of the disease. Giberson, Dockerty and 
Gray,! reporting on the Mayo series, stated 
that about one quarter of their patients 
had an epigastric mass. In some instances 
this mass had seemed to remain unchanged 
for many months. The tumor is usually 
less fixed and less hard and nodular than 
carcinoma. 

4. Nausea and vomiting usually are not 
encountered unless the tumor is peduncu- 
lated (as in 1 of our cases) and pro- 
trudes through the pylorus. Such a tumor 
usually grows from the central portion of 
the stomach. 

5. Appetite usually remains good, and 
loss of weight occurs late or not at all. 
Many patients appear to be in good physi- 
cal condition even in the terminal stages, 
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as metastasis usually occurs late and 
nutrition remains fair—or at least better 
than in the presence of carcinoma. Ca- 
chexia appears late in the course of the 
disease. 

6. Anemia is a reflection on the type 
and quantity of blood loss. Sometimes 
this is sudden, as with any type of massive 
bleeding from the upper part of the 
gastrointestinal tract, whereas in many 
cases the red blood cell count may be 
somewhat depressed, with a dispropor- 
tionate lowering of the hemoglobin level. 
This picture is related to the ulceration 
of the gastric mucosa, but is a rather con- 
stant observation as the disease pro- 
gresses, owing to mucosal ulceration. 

7. Pyloric obstruction is uncommon, as 
this tumor usually develops in the central 
portion of the stomach. 

Diagnosis.—1. The signs and symptoms 
aforedescribed are helpful. 

2. Roentgen diagnosis can rarely be 
accurately accomplished. In most in- 
stances it can only be stated that there is 
a filling defect. The tumor is frequently 
missed and occasionally mistaken for 
gastric ulcer. In the 3 cases here pre- 
sented, the statement that a filling defect 
was present was all that could be made. 
Large tumors with mucosal changes, such 
as ulceration or degeneration, may lead 
one to suspect leiomyosarcoma. 

38. Gastroscopic examination, in institu- 
tions where it is available, may offer valu- 
able information. A_ positive diagnosis 
is most significant, but a negative report 
is noncontributory. The location of these 
tumors away from the gastric orifices 
makes them more accessible to study. None 
of our patients were examined gastro- 
scopically, but this examination is advis- 
able for biopsy and to study the physical 
character of the tumor and the condition 
of the overlying mucosa. 

4. Laboratory tests in 2 of our cases 
showed that the erythrocyte count and the 
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Fig. 1.—Gross Section. 


Giberson, 
Dockerty and Gray,! reporting 40 cases, 
observed that the average hemoglobin 
level was 10.4 Gm. per hundred cubic 
centimeters and the erythrocyte count 


hemoglobin level were low. 


3,800,000 per cubic millimeter. Hypo- 
chromic, macrocytic anemia is usually 
present, often in direct proportion to the 
duration of the disease. 

Gastric acidity is not of great diagnostic 
aid. Two of our patients had achlor- 
hydria. Although free hydrochloric acid 
is lacking in the patient with leiomyo- 
sarcoma of the stomach more frequently 
than in the normal person, it is much less 
common than in patients with carcinoma. 

Hemorrhage from the upper part of the 
gastrointestinal tract, in the form of 
either hematemesis or melena, has been 
mentioned. It is very commonly present. 

Prognosis.—Although a guarded prog- 
nosis is usually given for this disease, it 
is our opinion that, with early diagnosis, 
an optimistic outlook should be taken. The 
first of our 3 patients, after total gastric 
resection, is healthy and well after four 
years. Our second and third patients are 
perfectly well after seven and eight years 
respectively. Giberson, Dockerty and 
Gray! report five-year cures in 53.8 per 
cent of cases. Pack and McNeer’® stated 


that the average life expectancy for pa- 
tients with this disease is eighteen months. 
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Treatment.—Leiomyosarcoma is not a 
radiosensitive tumor; early radical surgi- 
cal extirpation, therefore, is the only hope 
for cure. Chaffin? reported that, in a 
series of 44 cases, 85 per cent of the 
tumors were resectable. Lahey and Col- 
cock® observed that 71 per cent of their 
series of 7 showed sarcomatous degenera- 
tion. This tumor, even though extensive, 
is usually encapsulated and spreads by 
displacement rather than by invasion. 
Radical gastric resection is our only treat- 
ment. Local resection of the tumor should 
not be performed, 


REPORT OF CASES 


CASE 1.—A 65-year-old white man, a florist, 
was admitted to the hospital because of mas- 
sive gastrointestinal hemorrhage. He stated 
that he had had a duodenal ulcer, which had 
been demonstrated roentgenographically a 
year and a half prior to admission. Since 
that time he had been on a diet and had lost 
approximately 25 pounds (11.3 Kg.). The past 
history included hypertension for many years 
with a blood pressure in millimeters of mer- 
cury up to 200 systolic and 100 diastolic; a 
cerebrovascular accident within a year prior 
to admission; a transurethral resection, and 
a vesicolithotomy. 

Physical examination revealed the patient 
to be obese and not acutely ill. The blood 
pressure was 178 systolic and 92 diastolic; 
the pulse rate 78, and the respiratory rate 16. 
Extreme pallor was noted. The erythrocyte 
count was 2,870,000 and the leukocyte count 
10,750 per cubic millimeter of blood; the value 
for hemoglobin was 7.5 Gm., and the color 
index was 0.9. Repeated stool examinations 
were guaiac-positive. The gastrointestinal se- 
ries failed to disclose a definite lesion but 
showed a suspicious area in the prepyloric 
region of the stomach. A gastric resection by 
the transthoracic approach was performed. 

The specimen received for pathologic exam- 
ination included all of the stomach with the 
pylorus and 1 distal inch (2.5 cm.) of the 
esophagus. In the fundus and in the cardia, 
and also invading a portion of the esophagus, 
a fairly well defined oval-shaped gray-white 
tumor mass was observed. It showed a cen- 
tral hemorrhage and appeared to be comprised 
of two individually distinct but connected por- 
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tions. The tumor measured 6.8 by 7.9 by 2 cm. 
The mucosa over both portions was ulcerated. 
Microscopically the specimen revealed interlac- 
ing bands of muscle tissue. In some areas 
the cells were anaplastic and the nuclei ap- 
peared hyperchromatic. Mitotic figures and 
giant cells were encountered. The diagnosis 
was that of leiomyosarcoma apparently aris- 
ing in the gastric wall and invading the 
esophagus. The surgical procedure was a 
total gastrectomy with esophagojejunal anas- 
tomosis. 

CASE 2.—A 66-year-old white man was ad- 
mitted to the hospital with a history of 
epigastric pain and vomiting of two weeks’ 
duration. The vomiting had occurred approx- 
imately ten to twelve hours after food intake. 
at which time the residue of the meal would 
be vomited. The pain in the epigastrium was 
usually relieved by eating. There was no 
hematemesis. The bowel habits were normal. 

On physical examination the lungs and the 
heart were essentially normal. The blood 
pressure was systolic and 74 diastolic, and 
the pulse rate was 100. The erythrocyte count 
was 4,530,000 and the leukocyte count 7,500 
per cubic millimeter of blood, the value for 
hemoglobin 14 Gm. and the color index 0.93. 
The differential count (Schilling) showed a 
slight shift to the left. Gastric analysis re- 
vealed a total acidity of 34. Free hydro- 
chloric acid was absent. Gastrointestinal 
roentgenograms revealed the presence of a 
filling defect in the antral portion of the 
stomach, in association with an extrinsic dis- 
placement of the duodenal bulb and the 
duodenal loop. Gastric emptying was delayed, 
and at the end of four hours there was reten- 
tion of at least 25 per cent of the gastric 
contents. Abdominal exploration was per- 
formed, and a mass was observed in the pyloric 
antrum. No gross metastases were discovered. 
Subsequently a partial gastric resection was 
performed. 

Pathologic examination revealed a tumor 
measuring 6 cm. in diameter, attached by 
a pedicle to the anterior inner surface of the 
stomach 9 cm. from the pylorus. The mucosa 
covering the tumor was ulcerated. Microscopic 
sections showed a well circumscribed but not 
encapsulated mass of muscle bundles. The 
muscle cells revealed pronounced pleomorphism 
and variations in staining quality. Mitoses, 
few to moderate, were scattered throughout 
the sections. The tumor was diagnosed as a 
leiomyosarcoma of the stomach, fairly slow- 
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growing and moderately well differentiated. 
The operation performed was a classical Bill- 
roth II procedure, with gastrojejunostomy. 
CASE 3.—A 37-year-old white housewife 
was admitted to the hospital because of con- 
stant epigastric pain. She stated that this 
pain had been present for the past three or 
four months and was aggravated by menstrual 
periods. One year prior to admission laporot- 
omy and appendectomy had been performed 
because of nausea, tenderness in the right 


Fig. 2.—Above, microscopic section of tumor in 
Case 2 (low power). Below, high power photo- 
micrograph of same tumor. 
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Fig. 3.—Roentgen appearance in Case 2. 


lower abdominal quadrant, a positive Rovsing 
and leukocytosis. At operation an indurated 
area was noted in the portion of the transverse 
colon. Although biopsy gave negative results, 
resection of the transverse portion of the colon 
was performed one month later. The speci- 
men showed chronic localized colitis. Seven 
months prior to the present admission the 
patient had been in the hospital for a few 
days because of hunger pains. One month 
prior to admission a gastrointestinal series 
had revealed the presence of a fairly large, 
irregularly outlined soft tissue mass in the 
fundic portion of the stomach. This was 
interpreted as possibly malignant. 

On physical examination the patient was in 
no acute distress. The blood pressure was 
102 systolic and 74 diastolic, and the pulse 
rate was 80. There was a systolic murmur 
at the apex. Abdominal tenderness in the left 
paraumbilical area, extending into the epigas- 
trium, was noted. Bowel sounds were present. 
The erythrocyte count was 3,610,000 and the 
leukocyte count 10,050 per cubic millimeter 
of blood, the value for hemoglobin 9.1 Gm. 
and the color index 0.78. The differential 
count showed a shift to the left. Gastric 
analysis revealed lactic acid. The total acid 
content was 14. Free hydrochloric acid was 
absent. Papanicolau smears of gastric wash- 
ings a few days prior to operation revealed a 
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Fig. 4—Roentgen appearance in Case 3. 


sediment suggestive of malignant cells. Dur- 
ing the operation a mass was observed on the 
lesser curvature of the stomach. Frozen sec- 
tion of the biopsy specimen was reported as 
lymphosarcoma. 

In the cardial portion of the resected speci- 
men a raised, rather friable, reddish-brown 
submucosal lesion was observed. It measured 
3 by 83cm. The mucosal surface was ulcerated. 
Microscopically, the major portion of the 
tumor was composed of closely packed cells 
with finely granular cytoplasm showing faint 
fibrillary tendencies and with nuclei that 
tended toward rounded or blunt ovoid vesicular 
forms. In many other areas the nuclei 
appeared elongated. Occasional mitoses were 
encountered, and there was considerable hyper- 
chromatism and pleomorphism, with rare 
giant cells. Incorporated in the sections from 
the major mass was one area composed of 
rather mature smooth muscle elements ar- 
ranged in crisscross bundles with considerable 
connective tissue between the individual muscle 
cells and several foci of calcification. Although 
the nuclei within this area were elongated and 
somewhat dark, they lacked the outright 
malignant features seen elsewhere. The in- 
corporation of this particular area, which 
appeared to have a more benign nature and 
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possibly, because of the presence of degenera- 
tive changes, such as calcification, of some- 
what longer duration than the richly cellular 
elements of the rest of the tumor, raised the 
possibility of malignant degeneration of a 
preexistent leiomyoma. Special stains con- 
firmed the diagnosis of leiomyosarcoma. 

The surgical procedure in this case consisted 
of a practically total gastrectomy. Only a 
narrow strip of pylorus was left. This was 
sutured to the lower part of the esophagus 
after the duodenum had been mobilized. 


Fig. 5.—Above, section of tumor in Case 3. Below, 
microscopic section in same case. 
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COMMENT 


The cause of gastric leiomyosarcoma is 
unknown, although there exist several 
theories as to its origin. Some authors 
(France and Brines,' Herbut!*) believe 
that a benign leiomyoma can degenerate 
into a leiomyosarcoma. One of our cases? 
suggests such a possibility. The preopera- 
tive clinical diagnosis of leiomyosarcoma 
is difficult and is seldom made. There are 
no clinical symptoms pathognomonic of 
this tumor. Frequently the patient dis- 
plays the symptoms of a peptic ulcer, be- 
cause the mucosa over the leiomyosarcoma 
is often ulcerated. The patient may be 
cachectic and tends to have anemia, and 
the condition may be misdiagnosed as 
carcinoma. Usually there is no relation 
to gastric acidity. The patient may com- 
plain of epigastric pain. Sometimes a 
palpable mass is present. Roentgen signs 
may suggest the diagnosis, and gastro- 
scopic study and biopsy are helpful. The 
leiomyosarcoma is a slow-growing tumor 
and is prone to metastasize late, although 
it infiltrates locally. The prognosis after 
surgical removal is relatively good, and 
early diagnosis is therefore extremely 
important. 

SUMMARY 


Three cases of leiomyosarcoma of the 
stomach are presented and discussed. Two 
patients from the authors’ surgical ser- 
vice and one from another member of the 
staff were treated surgically for leiomyo- 
sarcomas of the stomach and are still 
alive and well four, seven and eight years 
respectively after the operation. 

The prognosis certainly justifies early, 
radical surgical intervention. 

The incidence of this disease is about 
the same in both sexes. The age of onset 
is usually one decade earlier than that of 
carcinoma. The early diagnosis can usu- 
ally be made by (a) gastrointestinal 
hemorrhage (69 per cent) ; (b) epigastric 
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distress resembling peptic ulcer (50 per 
cent); (c) a palpable epigastric mass 
(44 per cent); (d) roentgen evidence; 
(e) gastroscopic examination and (f) 
laporotomy, which is always mandatory. 
Although the authors’ patients had 
achlorhydria, this is usually present in 
only about 25 per cent of cases. 

Anemia is usually present. 

Spread of this tumor is usually by direct 
extension or via the blood stream into 
the liver. The tumor frequently undergoes 
sarcomatous degeneration. 

The five year survival rate averages 
53.8 per cent. 


ZUSAM MENFASSUNG 


Drei Fialle von Leiomysarkom des 
Magens werden vorgestellt und bespro- 
chen. Zwei Patienten aus der Klinik des 
Verfassers und ein Fall eines anderen 
Mitgliedes des Arztestabes wurden wegen 
dieser Erkrankung chirurgisch behandelt 
und befinden sich vier, sieben und acht 
Jahre nach der Operation wohl. 

Die Prognose des Leidens rechtfertigt 
gewiss einen friihen und radikalen chirur- 
gischen Eingriff, 

Die Krankheit wird bei beiden Ge- 
schlechtern mit etwa gleicher Hiaufigkeit 
beobachtet. Die Altersstufe liegt gewéhn- 
lich zehn Jahre unterhalb der des Magen- 
krebses. Zur friihzeitigen Diagnose fiih- 
ren gewohnlich a) die Magendarmblutung 
(69 Prozent), b) Oberbauchbeschwerden, 
die an Magengeschwiir erinnern (50 Pro- 
zent), c) eine tastbare Geschwulst im 
Oberbauch (44 Prozent), d) Réontgen- 
befunde, e) gastroskopische Untersu- 


chungen und f) die Laparotomie, die in 
jedem Falle unerlasslich ist. 

In den hier beschriebenen Fallen be- 
stand Anaziditat, was jedoch gewohnlich 
nur in etwa 25 Prozent der Kranken be- 
obachtet wird. 
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Im allgemeinen besteht Blutarmut. 

Die Verschleppung dieser Geschwulst 
erfolgt gewoéhnlich durch direkte Ausbrei- 
tung oder auf dem Blutwege in die Leber. 

Die fiinfjahrige Uberlebensdauer be- 
tragt durchschnittlich 53,8 Prozent. 


RIASSUNTO 


Vengono presentati tre casi di leio-mio- 
sarcoma dello stomaco, operati e tuttora 
viventi da 7 a 8 anni dopo I’intervento. 
Questi risultati giustificano una precoce 
e radicale cura chirurgica. 

La frequenza di questa affezione é 
uguale nei due sessi; l’eta di inizio pre- 
cede di un decennio quella del cancro. La 
diagnosi precoce si fonda sulle emorragie 
gastro-enteriche (69%), sui dolore epigas- 
trico che é di tipo ulceroso (50%), sul 
reperto di una massa palpabile (44%), 
sull’esame radiologico, gastroscopico ed 
eventualmente laparotomico, 

I pazienti avevano acloridria; questo 
sintomo tuttavia é presente solo nel 25% 
dei casi; ]’anemia é abituale. 


La diffusione del tumore avviene per 
invasione diretta o per propagazione 
ematica al fegato. Le sopravvivenze a 
5 anni sono circa il 54%. 


SUMARIO 


Trés casos de leiomiosarcoma do esto- 
mago sao apresentados e discutidos, Dois 
pacientes do servico cirirgico do autor e 
oterceiro de um outro membro da cli- 
nica foram tratados cirtirgicamente para 
leiomiosarcomas do estémago, estao vivos 
e bem, quatro, sete e oito anos respectiva- 
mente apdés a operecao. 

O prognéstico certamente justifica a 
intervencaéo cirtrgica precoce e radical. 

A incidéncia desta enfermidade é igual 
em ambos os sexos. A idade em que se 
manifesta é em geral uma década antes 
do que a dos carcinomas. 
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O diagnéstico precoce em geral pode ser 
feito por: a) Hemorragia gastro-intestinal 
(69 por cento) ; b) desconforto epigastrico 
semelhante ao da tlcera péptica (50 por 
cento); c) tumor epigastrico palpavel 
(44 por cento) ; d) evidéncias roentgeno- 
logicas; e) exame gastroscépico e f) lapa- 
rotomia que é sempre mandatoria. 

Ainda que os pacientes desta série 
apresentassem acloridria, a mesma s6 se 
apresenta em cerca de 25 por cento dos 
casos. 


De maneira geral anemia é um achado 
constante. 


Expansao déste tumor em geral se faz 
por extensao direta ou através a via san- 
guinea para o figado. Frequentemente o 
tumor sofre uma degeneracaéo sarcoma- 
tosa. A cifra de sobrevida apdés cinco 
anos é em média 53.8 por cento. 


RESUME 


Trois cas de léiomyosarcomes de |’esto- 
mac sont présentés et discutés, dont deux 
du service chirurgical de ]’auteur. Ils sont 
encore actuellement en vie et bien por- 
tants, respectivement 4, 7 et 8 ans aprés 
Yopération. 

Le pronostic justifie une intervention 
radicale précoce. 


L’incidence de cette affection est 4 peu 
prés la méme pour les deux sexes. Elle 
apparait en général 10 ans avant le car- 
cinome. Le diagnostic peut habituellement 
étre posé grace aux symptomes suivants: 
a) hémorragie gastro-intestinale (69%); 
b) troubles épigastriques semblables a 
ceux de l’ulcére peptique (50%) ; c) masse 
épigastrique palpable (44%) ; d) examens 
radiologiques; e) examens gastroscopi- 
ques; f) laparotomie (cette derniére 
s’impose) . 

L’achlorhydrie présente dans les trois 
cas décrits ne se rencontre que dans 25% 
des cas environ. 
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Ces cas s’accompagnent en général 
d’anémie. 

Le léiomyosarcome de |’estomad peut 
envahir les tissus avoisinants ou se pro- 
pager dans le foie par le courant sanguin. 
Il montre souvent une tendance 4a la dégé- 
nérescence sarcomateuse. 

Le taux de survie est de 5 ans en 
moyenne dans 53.8% des cas. 


RESUMEN 


En este trabajo se presentan tres casos 
de leiomiosarcoma del estémago. Dos de 
los enfermos corresponden al Servicio 
quirtrgico del autor y otro a uno de sus 
ayudantes; los tres fueron tratados qui- 
rurgicamente y permanecen bien después 
de cuatro, seis, y ocho afios respectiva- 
mente. 

El pronéstico justifica ciertamente la 
intervencién quirurgica précoz y radical. 

La frecuencia de esta enfermedad es 
aproximadamente la misma en ambos 
sexos. Suele aparecer en la década ante- 
rior a la del carcinoma. Puede hacerse 
un diagnéstico procoz por: a) la hemor- 
ragia gastrointestinal (69%); b) trastor- 
nos hepigastricos de tipo ulceroso (50%) ; 
c) masa epigdstrica palpable (44%); 
d) evidencia radiol6égica; e) examen gas- 
troscépico y f) laparotomia que debe ha- 
cerse siempre. 

Aunque los casos del autor eran aclor- 
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William Cheselden (1688-1752), the celebrated surgeon at St. Thomas’s Hospital, 


hidricos esto aparece sdlo en un 25% de 
los casos, 

La anemia es muy frecuente. 

La propagacién de este tumor se realiza 
bien directamente, bien hasta el higado 
por via sanguinea. El tumor frecuente- 
mente degenera en sarcoma. 
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bladder in fifty-four seconds. 
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quaint readers of the Journal with 

the work accomplished during my 
fellowship year 1956-1957, using the 
scholarship given by the International Col- 
lege of Surgeons in Chicago. The research 
project on “The Metabolic Response to 
Surgery” was carried out at the Albert 
Einstein College of Medicine, New York, 
under the direction of Dr. C. B. Ripstein, 
Chief of Surgical Service, and Dr. W. 
Metcalf, Associate. 

The work done by Dr, Francis D. Moore 
and Margaret Ball of Peter Bent Brigham 
Hospital in Boston was the basis of this 
investigation. I followed in miniature 
their pattern of investigation and included 
my investigation of Nilevar, an anabolic 
agent, as a factor in postoperative re- 
covery. 

Review of Literature.—There are three 
main components in the response of the 
body to trauma: (1) starvation, causing 
loss of body tissues; (2) immobilization, 
causing loss of bone and muscle by disuse 
atrophy, and (3) adrenocortical response, 
causing retention of sodium (renal) and 
mobilization of intracellular substances. 

Starvation: Benedict! conducted and 
published in 1915 a classic study of star- 
vation that has hardly been improved 
upon. He has set an example by using 
a paid volunteer to undergo an experi- 
ment for the furtherance of medical 
knowledge. Under this controlled condi- 
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tion he observed that the bodily changes 
of starvation follow a pattern to be com- 
pared with those following a surgical 
operation. As starvation commences, the 
loss of nitrogen quickly attains a rate of 
10 gr. per day. Then after the first twelve 
days, it settles down to a rate of 7 gr. 
per day. These rates of nitrogen excre- 
tion are fully in the range observed in 
surgical patients on zero intake and are 
exceeded only by the losses noted in cases 
of severe trauma. It is important to add 
that postoperative nitrogen excretion rates 
are much higher when intake is maintained 
than when it is not. This is due to the 
fact that the traumatized body refuses to 
utilize exogenous nitrogen. 


The potassium losses are small and 
gradual, diminishing after a few days to 
20 to 30 meq per day. The potassium 
nitrogen ratio during the first three days 
of starvation is 3 meq per gram of nitro- 
gen, and for the entire thirty-day period 
of starvation is 1.88 meq per gram of 
nitrogen. This does not indicate great 
destruction of muscle or visceral tissue. 
The potassium losses are almost always 
higher in surgical patients on the day of 
operation, but the continuing potassium 
loss of this starving man was in the center 
of the range observed in surgical patients 
after the first two or three days after 
operation. 


Looking at sodium in starvation, one 
notes an obvious contrast with the post- 
operative patient. For four days there 
are large urinary losses, although progres- 
sively less each day. Then a mechanism 
for sodium conservation comes into play, 
and sodium losses are cut to near zero for 
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the rest of the period. For the final three 
weeks of the period of starvation, the 
body is rapidly losing nitrogen and potas- 
sium as symbols of protoplasmic break- 
down, while sodium (and exracellular 
water) are being saved. It is evident why 
the starved patient becomes edematous 
even if plasma protein levels are normal. 
Throughout the study, the patient was 
allowed to drink water but received no 
food. Loss of 12.5 Kg. in weight was 
observed, with a net nitrogen loss of 
261 Gm. The theoretical weight loss for 
this nitrogen loss (using a factor of 30 Gm. 
of wet tissue per gram of nitrogen) is 
7.83. The remainder of the loss is doubt- 
less fat, 


The endocrine factors also come into 
play, though Benedict! did not mention 
them. There is a definite hormonal ad- 
justment, including the adrenal, pituitary 
and hypothalamus, because starvation is 
certainly a stress stimulus. It is evident 
that the adrenocortical salt conservation 
mechanism came into action on the fifth 
day, when salt loss was sharply curtailed. 
Five days of pure starvation were re- 
quired to start the adrenocortical stress 
response, as confirmed by the eosinophile 
counts. Endocrine response thus plays a 
role in salt retention and probably in other 
spheres as well. Of course, the surgical 
patient’s salt conservation mechanism is 
triggered immediately by the stress of 
the surgical trauma. 


Immobilization: Demineralization of the 
skeleton dominates the metabolic response 
to immobilization. Brilliant work on this 
subject was done in 1948 by Deitrick, 
Whedon and Shorr.? They immobilized 
their volunteers in plaster of paris, main- 
taining them on a constant diet for seven 
weeks in a plaster cast from the toes to 
the upper part of the thorax. Losses. of 
nitrogen, potassium and sodium were not 
large; they were smaller than after opera- 
tions or fractures. There was a sharp 
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increase in calcium and phosphorous ex- 
cretion as immobilization was established. 

With respect to nitrogen, the most strik- 
ing metabolic change produced is the posi- 
tive balance achieved after release from 
plaster cast in three to four weeks. The 
compensatory resynthesis of lean tissue 
was apparently greater than the loss in- 
duced by immobilization. The most im- 
portant fact to remember is that this 
severe immobilization produced changes 
that are only a fraction of those observed 
after trauma or surgical intervention, or 
with acute short-term starvation. 


Adrenal Cortex: Adrenal response is 
essential to the surgical biologic picture. 
Trauma or operation produces an “alarm 
reaction” that causes adrenal stimulation, 
with certain endocrine changes and other 
responses in the body. To study this alarm 
reaction in its pure form, Thorn and his 
group*® at Peter Bent Brigham Hospital 
in 1948 used ACTH to stimulate the three 
principal parts of the adrenal cortex and 
thus reproduced the alarm reaction. The 
nitrogen changes were present. The po- 
tassium loss produced was not great, but 
positive balance came back immediately if 
the drug was stopped. The sodium changes 
were distinct, consisting of sodium con- 
servation followed, on cessation of the 
drug, by sodium diuresis. Of course, in 
the surgical and traumatic cases, sodium 
loading is also followed by sodium diuresis, 
but at a later time during convalescence. 


During the ACTH phase a weight gain of 
4 Kg. in weight was observed. The 17 
ketosteroid response to 100 mg. of ACTH 
was not clear cut, but the prolonged ad- 
ministration of ACTH produced a gradual 
increase of 17 ketosteroid excretions. 
Looking at the ACTH data for some infor- 
mation on the surgical response, one notes 
many similarities, such as a true increase 
in nitrogen excretion rate, a sudden out- 
pouring of potassium and a clear-cut 
sodium conservation that yields, on “re- 
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lease” from ACTH, to sodium diuresis. 

There are also several differences like 
the nitrogen changes, which are slow to 
appear with ACTH. After an operation 
they are sudden, and the rate of sodium 
loss during ACTH withdrawal far exceeds 
the convalescent diuresis rate. 

The Right Combination.—To replace the 
whole complex of immobilization, starva- 
tion and adrenal stimulus, F. Moore and 
otherst performed an experiment with a 
healthy volunteer. Trauma was simulated 
by administration of ACTH (dose given — 
trauma of scale 5 — subtotal gastrectomy). 

Results (Fig. 1): Moore and his co- 
workers observed that the normal pattern 
of response to trauma or operation was 
characterized by the following points: 

1. A transient slight elevation of tem- 
perature and pulse rate occurred (absent 
with ACTH). 

2. There was a transient decrease in 
secretion of urine. 

3. There was a loss of nitrogen from 
the body for three to seven days, yielding 
to zero balance as convalescence was com- 
pleted. 

4. There was a loss of potassium for 
two to five days, followed by potassium 
retention. 

5. Urinary excretion of sodium de- 
creased for two to five days, the decrease 
being followed later by sodium diuresis. 

6. There was a loss of weight greater 
than that attributable to the balance 
changes; this was due to fat oxidation. 

7. A variable drop in circulating eosino- 
phils was noted—evidence of accompany- 
ing endocrine readjustment (adrenal 
cortex). 

As a general rule, operations of greater 
magnitude evoke a response of greater 
depth and duration. It is evident that 
short-term starvation, immobilization and 
endocrine function contribute to normal 
response. Immobilization plays only a 
minor part in response (calcium and 
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phosphorus loss); starvation causes ni- 
trogen loss, but with the difference that 
the post-starvation patient does not reject 
food as do post-traumatic patients. The 
effects of large doses of ACTH and short 
term starvation are very like those of a 
major operation, but less weight is lost 
and sodium diuresis occurs earlier. 

Further Responses to Trauma and De- 
pletion.—In addition to the uncomplicated 
examples of a single trauma and its effect 
on the body, there are more complex 
metabolic problems that confront the sur- 
geon: 

1,, A patient who is depleted preopera- 
tively by disease gives a less marked meta- 
bolic response than does a healthy patient. 
This Dr. Moore calls a “‘predepletion” re- 
sponse. 

2. Secondary trauma, occurring a week 
to ten days after initial injury, will evoke 
a distinct response, or a decreased rate of 
nitrogen excretion is noticed. 

3. Severe illness (an infection, like 
acute pancreatitis) without trauma pro- 
duces a metabolic response, with loss of 
nitrogen, potassium and sodium retention. 

The “predepletion” response has an ab- 
normal pattern. Here the response to 
injury is less marked in terms of balance, 
but it is also marked by a more “sensi- 
tive” convalescence; i.e., the patient is 
more readily liable to complications. 

To complete the. picture, I should like 
to add three other abnormal responses the 
surgeon encounters all too often. 

The excessive response—as a result of 
excessive trauma or surgery—may be ob- 
served when the nitrogen and potassium 
balance is negative after the seventh day. 
This may lead to fatality. 

The hypoadrenal response is character- 
ized by failure to maintain blood pressure 
despite blood transfusions. 

The extrarenal response is observed 
when the patient loses body constituents 
outside the channels of normal renal reg- 
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ulation, i.e., obstruction, fistula, diarrhea, 
pus and burns. 

Changing the Balance.—I have discussed 
briefly the normal response and have gone 
somewhat into the abnormal responses to 
surgical intervention. Treatment will not 
be included, but a few points should be 
mentioned, since they influence the bal- 
ance and response. Convalescence from 
an operation can be supported by: 

1. Good nutrition prior to the opera- 
tion. High protein feeding before stress 
may prevent or diminish the negative ni- 
trogen balance. 

2. Early but not too eager resumption 
of activity and diet. 

3. Administration of a few calories by 
mouth and intravenously as soon as pos- 
sible after the operation. 

4. Avoidance of excessive sodium loads. 

5. Maintenance of normal blood and cell 
volume. 

This concept of convalescence and the 
unusual constellation of the preoperative 
and postoperative care of patients has 
brought about a parallel development and 
advance in surgical technic, making pos- 
sible operations of major magnitude. Now 
the aim of surgeons is a shorter and safer 
convalescence. The concept of protein 
metabolism comes into the foreground, 
especially for those who are interested in 
shortening the period of convalescence. 

The surgeon and scientist is confronted 
with the question: How can one stop nitro- 
gen loss after trauma, and how does one 
diminish the catabolism after an opera- 
tion? With an anabolic agent promoting 
protein synthesis, one may possibly pre- 
vent or diminish nitrogen loss. The need 
for such an agent prompted me to try out 
Nilevar, a testosterone analogue. 


Fig. 1 (opposite) —Dummy operation, showing 
dosage of ACTH. Subject was healthy volunteer. 
Black areas indicate negative balance; white areas, 
intake; shaded areas, positive balance. 
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lease” from ACTH, to sodium diuresis. 

There are also several differences like 
the nitrogen changes, which are slow to 
appear with ACTH. After an operation 
they are sudden, and the rate of sodium 
loss during ACTH withdrawal far exceeds 
the convalescent diuresis rate. 

The Right Combination.—To replace the 
whole complex of immobilization, starva- 
tion and adrenal stimulus, F. Moore and 
others‘ performed an experiment with a 
healthy volunteer. Trauma was simulated 
by administration of ACTH (dose given — 
trauma of scale 5 = subtotal gastrectomy). 

Results (Fig. 1): Moore and his co- 
workers observed that the normal pattern 
of response to trauma or operation was 
characterized by the following points: 

1. A transient slight elevation of tem- 
perature and pulse rate occurred (absent 
with ACTH). 

2. There was a transient decrease in 
secretion of urine. 

3. There was a loss of nitrogen from 
the body for three to seven days, yielding 
to zero balance as convalescence was com- 
pleted. 

4. There was a loss of potassium for 
two to five days, followed by potassium 
retention. 

5. Urinary excretion of sodium de- 
creased for two to five days, the decrease 
being followed later by sodium diuresis. 

6. There was a loss of weight greater 
than that attributable to the balance 
changes; this was due to fat oxidation. 

7. A variable drop in circulating eosino- 
phils was noted—evidence of accompany- 
ing endocrine readjustment (adrenal 
cortex). 

As a general rule, operations of greater 
magnitude evoke a response of greater 
depth and duration. It is evident that 
short-term starvation, immobilization and 
endocrine function contribute to normal 
response. Immobilization plays only a 
minor part in response (calcium and 
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phosphorus loss); starvation causes ni- 
trogen loss, but with the difference that 
the post-starvation patient does not reject 
food as do post-traumatic patients. The 
effects of large doses of ACTH and short 
term starvation are very like those of a 
major operation, but less weight is lost 
and sodium diuresis occurs earlier. 

Further Responses to Trauma and De- 
pletion.—In addition to the uncomplicated 
examples of a single trauma and its effect 
on the body, there are more complex 
metabolic problems that confront the sur- 
geon: 

1. A patient who is depleted preopera- 
tively by disease gives a less marked meta- 
bolic response than does a healthy patient. 
This Dr. Moore calls a “predepletion” re- 
sponse. 

2. Secondary trauma, occurring a week 
to ten days after initial injury, will evoke 
a distinct response, or a decreased rate of 
nitrogen excretion is noticed. 

3. Severe illness (an infection, like 
acute pancreatitis) without trauma pro- 
duces a metabolic response, with loss of 
nitrogen, potassium and sodium retention. 

The “predepletion” response has an ab- 
normal pattern. Here the response to 
injury is less marked in terms of balance, 
but it is also marked by a more “sensi- 
tive” convalescence; i.e., the patient is 
more readily liable to complications. 

To complete the picture, I should like 
to add three other abnormal responses the 
surgeon encounters all too often. 

The excessive response—as a result of 
excessive trauma or surgery—may be ob- 
served when the nitrogen and potassium 
balance is negative after the seventh day. 
This may lead to fatality. 

The hypoadrenal response is character- 
ized by failure to maintain blood pressure 
despite blood transfusions. 

The extrarenal response is observed 
when the patient loses body constituents 
outside the channels of normal renal reg- 
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Changing the Balance.—I have discussed 
briefly the normal response and have gone 
somewhat into the abnormal responses to 
surgical intervention. Treatment will not 
be included, but a few points should be 
mentioned, since they influence the bal- N 
ance and response. Convalescence from » 
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Fig. 2.—Postgastrectomy loss of weight in case of 
patient J. B., a man aged 31, controlled by ad- 
ministration of Nilevar. 


Nilevar Research Project.—I have car- 
ried out research on 5 patients with this 
testosterone analogue. 

General Objective: Recognizing the fact 
that a substance which would promote 
protein tissue synthesis would be of great 
value in therapy, I tried to evaluate the 
general metabolic effects of the drug in 
an operative and postoperative case. I 
studied specifically the patient’s recovery 
from the operation in terms of weight in- 
crease, wound healing and nitrogen reten- 
tion. The aim was to prevent a negative 
nitrogen balance and thus shorten the 
period of convalescence. 

Nilevar: The sex hormones promote 
protein synthesis. The androgens have 
this property, but unfortunately they also 
exert virilizing actions, which are unde- 
sired in therapeutic programs. Nilevar 
exerts very little androgenic activity in 
adults, and its use in producing anabolism 
has been pointed out by Drill®: “Testoste- 
rone proprionate and methyltestosterone 
are about equally effective in producing 
nitrogen retention. Because of the strong 
virilizing effects of these compounds, how- 
ever, their use is curtailed.” But Nilevar, 
a brand of norethandrolene, a steroid class 
of drug available in 10 mg. tablets, exerts 
very little androgenic activity as compared 
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to testosterone, at the same time maintain- 
ing an equally potent tissue-building 
action. This activity is characterized by a 
decrease in the urinary excretion of nitro- 
gen, potassium and phosphorus and a posi- 
tive balance of these elements. This indi- 
cates that new tissue is being formed, the 
greater part of which is probably muscle. 

Five persons, adult men and women, 
were studied with the aim of preventing 
negative nitrogen balance. 1 mg. of Nilevar 
per kilogram of body weight was used. 
The study period in each case extended 
over about three weeks and was divided 
as follows: 

Base line: Five to seven days for bal- 
ance study on regular diet. 

On Nilevar: Seven to nine days 1 mg. 
per kilogram of body weight daily. 

Off Nilevar: Seven to nine days, same 
diet for repeat balance study. 


REPORT OF CASES 


CASE 1.—J. L., a man aged 31, was admitted 
to the hospital on March 27 and discharged 
on April 28, 1957. The diagnosis was post- 
gastrectomy loss of weight. 

Summary of Case: This patient had been 
originally admitted to the hospital on Febru- 
ary 12, with signs and symptoms of duodenal 
ulcer. Subtotal gastrectomy for this lesion 
had been performed on February 13. Since 
the operation the patient had lost 20 pounds 
(9.1 Kg.) in weight and had not regained 
any in the past two months, despite the fact 
that his appetite was good. His weight at the 
time of writing is 186 pounds (61.7 Kg.). 

Balance Study: This short study was under- 
taken to observe the weight increase after 
oral administration of Nilevar, 1 mg. kilogram 
of body weight daily, from March 28 to 
April 17. 

Balance Results: Nitrogen exretion was 
very low. A _ positive balance was readily 
achieved and constantly present except for 
three days before the action of Nilevar was 
considered effective. The output of urine was 
adequate throughout. 

Blood Studies and Other Data: Determina- 
tions of blood volume gave normal results -both 
at the start and at the end of the study. 
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Comment: The patient had a regular diet 
as at home. Nilevar was given for seven days, 
discontinued for seven days and given again 
for seven days, with a constant positive nitro- 
gen balance and a steady increase of weight. 
The weight remained even when Nilevar was 
discontinued and climbed again when its ad- 
ministration was resumed. Symptomatically, 
the patient had a sense of well-being; no toxic 
effects and no virilizing signs were observed. 


CASE 2.—E. C., a woman aged 50, was ad- 
mitted to the hospital on Feb. 28 and dis- 
charged on July 26, 1957. The diagnosis was 
hemorrhage of the left cerebral artery and 
semicoma. 

Summary of Case: Aneurysm of the left 
outer cerebral artery was present on admis- 
sion. The patient bled increasingly and be- 
came comatose. She was given tube feedings. 
In addition to her semicomatose condition, 
the patient was aphonic, quadriplegic and 
dehydrated. She was responsive to pain 
stimuli. 

Balance Study: This study was undertaken 
to determine the effect of Nilevar on a patient 
who retains a positive nitrogen balance on a 
high protein and high caloric diet. Method: 
tube feeding with standard protein and high 
caloric diet. 

Balance Results: There was no change in 
the positive nitrogen balance, but the patient’s 
nitrogen excretion increased when the drug 
was discontinued. This suggests that Nilevar 
was necessary for the maintenance of nitrogen 
retention. No change occurred when Nilevar 
was given for the second time. There was no 
obvious increase in edema during Nilevar 
therapy. 

Comment: Positive nitrogen balance was 
secured, followed by increase in weight. The 
results in this case were difficult to evaluate, 
because of (1) repeated episodes of high fever 
and (2) intermittent loss of large amounts of 
protein from the decubitus. 


The cases of our 3 remaining patients, 
with carcinoma of the sigmoid flexure of 
the colon, another with pathologic frac- 
ture of thoracic vertebrae and the third 
with extensive burns, will not be reported 
here. It may be stated, however, that in 
each case the nitrogen loss was diminished 
and a positive nitrogen balance was se- 
cured sooner than usual as a result of the 
administration of the Nilevar. 
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Nilevar, as shown by the author’s in- 
vestigation, did produce an increase in 
weight, which is due to nitrogen retention, 
and this is highly indicative of protein 
tissue resynthesis. Furthermore, it ap- 
peared that Nilevar revoked a permanent 
and cumulative response, and, even after 
it was discontinued, the increase in weight 
remained stable. When it was restarted 
it produced further increase of weight. 
With the weight increase, a corresponding 
sense of well-being was felt by most pa- 
tients. Sodium and potassium losses were 
small and not consequential. No changes 
in blood volume took place, and other blood 
studies gave normal results. 

The author’s experience with Nilevar 
administered to the surgically debilitated 
patient suggested that the drug might be 
useful in promoting anabolism or in dimin- 
ishing catabolism. In any event, the results 
at the time of writing justify further 
extended studies. 


SCHLUSSFOLGERUNGEN 


Die Untersuchungen des Verfassers ha- 
ben gezeigt, dass das Arzneimittel Nilevar 
zu einer Gewichtszunahme als Folge von 
Stickstoffverhaltung fiihrt, was stark auf 
einen Wiederaufbau von Eiweissgewebe 
hinweist. Es zeigte sich ferner, dass die 
Wirkung von Nilevar dauerhaft und 
kumulativ ist, und dass die Gewichtszu- 
nahme bestehen bleibt, nachdem das Medi- 
kament abgesetzt worden ist. Nach neuer 
Verabfolgung des Mittels kam es zu 
weiterem Anstieg des Kérpergewichts. Die 
meisten Kranken bemerkten mit der Ge- 
wichtszunahme eine entsprechende Besse- 
rung ihres Wohlbefindens. Der Verlust an 
Natrium und Kalium war gering und ohne 
Bedeutung. Es kam zu keinen Veranderun- 
gen des Blutvolumens, und die Ergebnisse 
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anderer Blutuntersuchungen entsprachen 
der Norm. 

Die Erfahrungen des Verfassers mit 
Nilevar bei der Behandlung chirurgisch 
geschwichter Patienten deuten darauf hin, 
dass das Medikament zur Hebung des Auf- 
baustoffwechsels oder zur Verminderung 
des Abbaus von Nutzen ist. Die bisherigen 
Ergebnisse rechtfertigen jedenfalls wei- 
tere Versuche mit dem Mittel. 


CONCLUSIONES 


E] Nilevar, como ha sido demostrado por 
las investigaciones del autor, produce un 
aumento de peso debido a la retencién de 
nitrégeno: esto es altamente indicativo de 
la resintesis tisular de las proteinas. Mas 
aun, parece que el Nilevar produce una 
respuesta culminativa y permanente y atin 
cuando su administracién sea interrum- 
pida permanece estable el aumento de peso. 
Cuando se vuelve a dar, el peso aumenta 
de nuevo. 

Con el aumento de peso la mayor parte 
de los enfermos experimentan una sensa- 
cién de bienestar. Las pérdidas de sodio 
y potasio son insignificantes. No se pre- 
sentan cambios en el volumen sanguineo 
y todos los estudios de sangre muestran 
normalidad. 

La experiencia del autor en el uso del 
Nilevar en enfermos quirtrgicos debili- 
tados sugiere el que la droga puede ser 
util para excitar el metabolismo y dis- 
minuir el catabolismo. De todas formas 
los resultados hasta la fecha justifican 
nuevos y extremos estudios. 


CONCLUSIONI 


Il Nilevar produce un aumento del peso 
attraverso una ritenzione dell’azoto, come 
é stato dimostrato dalle ricerche dell’- 
autore; inoltre esso ha un effetto per- 
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sistente, sicché il peso, dopo la sospensione 
del farmaco, rimane stazionario e ricomin- 
cia ad aumentare con la ripresa della 
somministrazione. In molti malati, oltre 
all’aumento ponderale, si determina una 
sensazione di benessere. Le perdite di 
sodio e di potassio sono insignificanti; non 
si verificano modificazioni del volume san- 
guigno e i caratteri del sangue non si 
modificano. 

L’autore ritiene, in base alla sua espe- 
rienza, che il Nilevar sia un farmaco da 
usare nei malati chirurgici debilitati, in 
quanto stimola l’anabolismo o diminuisce 
il catabolismo. In ogni caso ottiene sod- 
disfacenti risultati che giustificano ulte- 
riori ricerche. 


CONCLUSOES 


Nilevar produziu nas observacées leva- 
das a cabo pelo autor um aumento em peso, 
devido a retencéo de nitrogénio, o que 
sugere uma resintese de proteinas nos 
tecidos. 

Além disso Nilevar parece possuir uma 
resposta permanente e cumulativa, e 
mesmo apés ter sido descontinuado o seu 
uso, 0 aumento de peso permaneceu estaé- 
vel. Quando o seu uso foi reiniciado pro- 
duziu aumento de peso adicional. Para- 
lelo com o aumento, a maioria dos 
pacientes revelou uma sensacéo de bem 
estar. As perdas de sdédio e potassio foram 
pequenas e nao significantes. N&o houve 
alteracao no volume sangiiineo e os resul- 
tados de outros estudos com sangue foram 
normais. 

A espériencia do autor com Nilevar em 
pacientes cirtrgicos debilitados, sugere 
que a droga pode ser util para promover 
anabolismo ou em diminuir o catabolismo. 
Em todo o caso, os resultados até ‘aqui 
obtidos justificam estudos posteriores. 


\ 
\ 


VOL. 30, NO. 3, 
CONCLUSIONS 


Le Nilevar, comme le montrent les re- 
cherches de l’auteur, provoque une aug- 
mentation de poids due 4a la rétention de 
nitrogéne, ce qui indique nettement une 
resynthése des tissus protéiniques. Le 
Nilevar a de plus une action permanente 
et cumulatrice; le poids est resté stable 
aprés sa suppression. Une nouvelle ad- 
ministration du médicament a provoqué 
une nouvelle augmentation de poids cor- 
respondant a une sensation de bien-étre 
chez la plupart des patients. Les pertes 
en sodium et en potassium ont été faibles 
et insignifiantes. Aucune modification du 
volume sanguin; les résultats d’autres 
examens du sang ont été normaux. 

Les résultats obtenus par l’auteur chez 
les malades chirurgicaux débilités mon- 
trent que le Nilevar peut étre utile en pro- 
voquant |’anabolisme ou en diminuant le 
catabolisme, et justifient la poursuite de 
recherches dans ce domaine. 
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Genitourinary Surgery 


Urologic Complications of Obstetrics 
and Gynecology 


WELLS C. COOK, M.D., F.A.C.S. 
LOS ANGELES, CALIFORNIA 


ROLOGIC complications of gyne- urologic procedures as indicated, without 
cologic surgery are frequent. Sta- complications. 
tistics are misleading, as many com- Prepention of Complications. — The 
plications are not reported. Unilateral routine use of preoperative excretory 
ureteral ligation with resultant auto- urograms with all patients undergoing 
nephrectomy may be unrecognized. The major pelvic operations is strongly recom- 
prevention and correct management of mended. This simple, relatively inexpen- 
these complications assume great impor- sive procedure provides information con- 
tance, not only to the welfare of the pa- cerning the architecture and function of 
tient but to the surgeon. There are many each kidney, and the presence or absence 
recent authoritative articles on this sub- of ureteral deviation, stasis due to pelvic 
ject that emphasize preventive measures’ disease, renal and ureteral anomalies or 
and document the accepted management of _ calculus disease. This study provides ade- 
urologic complications of gynecologic and quate basic knowledge of the upper part 
pelvic surgery. To overlook them may’ of the urinary tract should subsequent 
suggest negligence. urologic investigation be required.' If 
The purpose of this paper is to empha- urologic disease is suspected on the basis 
size the fact that most such complications Of excretory urograms, retrograde studies 
are preventable by preoperative measures Of the kidney, to determine more specific- 
or can be recognized and repaired at the ally the nature and extent of the difficulty, 
time of operation. The early postoperative | are recommended. 
recognition and treatment of injury of the Preoperative catheterization of the ure- 
ureter or bladder may prevent multiple ters meets with considerable resistance 
operative corrective procedures and pro- from many gynecologists and pelvic sur- 
longed hospitalization. geons but is strongly recommended by 
The management of delayed urologic most urologists. Their use when excretory 
complications in gynecologic surgery offer urographic studies indicate particularly 
a rewarding challenge to the urologist. hazardous complications is almost manda- 
Most urologic conditions associated with ‘ory. No. 6 F or No.7 F ureteral cathe- 


pregnancy may be managed by recognized ters should be used to facilitate palpation. 
; ; These may be fastened to an indwelling 


From_ the Department of Foley bag catheter in the bladder, This 
University of California at Los Angeles School o' cine. procedure may be done at the time of op- 


Read at the Twenty-Third Annual Congress of the United 


Stat d Canadian Sections, held in conjunction with the 
International Col- eration, or just prior thereto, with ‘local 
lege of Surgeons, Los Angeles, March 9-14, 1958. h * 

Submitted for publication March 11, 1958. anesthesia. 


302 


VOL. 30, NO. 3 


If ureteral or vesical injury is suspected 
at the time of operation, every effort 
should be made to ascertain the location 
and extent of the injury and, if possible, to 
effect immediate repair. Indigo carmine 
injected by vein or into the ureter above 
the suspected injury, or into the bladder 
through the indwelling Foley catheter, is 
a most helpful diagnostic aid. Injuries of 
the bladder are easily repaired, with the 
use of absorbable sutures in two layers. 
An indwelling urethral catheter in the 
bladder for five to six days allows for 
adequate healing. The prevesical space 
should be drained. 

The most common ureteral injuries are 
ligation, kinking by suture ligature, divi- 
sion or crushing by clamp and ureteral 
incision. 

Ureteroureterostomy (Fig. 1). — The 
treatment for ligation and kinking by 
suture is immediate removal of the suture, 
followed by retrograde ureteral splinting 
with a plastic catheter. An incised ureter 
must be splinted and drained extraperi- 
toneally. The divided ureter and the 
crushed ureter are treated in the same 
manner, as the crushed portion of the 
ureter must be excised before end-to-end 
anastomosis or implantation of the proxi- 
mal end into the bladder can be accom- 
plished. 

Ureteroureterostomy with Diversion 
(Fig. 2) and ureterocystostomy (Fig. 
3).—Splinting the ureter with plastic 
catheters is desirable in both procedures, 
with temporary diversion of the urine 
from the site of the repair desirable after 
end-to end anastomosis.* Adequate extra- 
peritoneal drainage is mandatory. When 
the ureteral defect is extensive or the 
proximal portion of the ureter is too short 
for immediate repair, immediate ureteros- 
tomy in situ or nephrostomy with later 
repair is advisable. 

The postoperative diagnosis of ureteral 
injury depends on the extent and nature 
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Catheters Sutured to 
Skin thru Stab Incision. 


Repair of 
Torn Ureter 


‘se 


Fig. 1.—Ureteroureterostomy. 


of the damage. Burns emphasized the 
fact that prolonged reduction of the output 
of urine in the absence of shock should 
never be ascribed to reflex suppression." 
Retrograde ureteral catheterization will 
determine the location of the obstruction 
and may, on occasion, relieve it without 
further surgical intervention; neverthe- 
less, this emergency usually requires im- 
mediate deligation with splinting of the 
ureters or bilateral nephrostomy and sub- 
sequent definitive operation. Intraperi- 
toneal extravasation of urine from clamp- 
ing, incision or resection of the ureter 
produces acute peritonitis, and, with 
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Ureteral Catheter, 
Into Kidney. 


Retroperitoneal 
Penrose Drain thru 
Stab Incision. 


Repair 
of torn 
Ureter 


Secured! by oley Catheter 
Adhesive. in Bladder. 


Fig. 2.—Ureteroureterostomy with diversion. 


superimposed infection, overwhelming 
sepsis; death may result within a few 
days. The more common result of ureteral 
injury with extravasation is ureterovagi- 
nal or ureterocutaneous fistula formation. 

The early clinical signs of unilateral 
ureteral ligation are pain and tenderness 
in the renal area, abdominal distention, 
usually low grade fever with a relatively 
normal output of urine and, occasionally, 
postoperative hypertension. The diagnosis 
is established by excretory urographic 
studies and the retrograde passage of ure- 
teral catheters to define the level of in- 
jury. The accepted treatment of unilateral 
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injury has been preliminary diversion of 
the stream of urine, usually by nephros- 
tomy, followed by definitive reconstructive 
surgical treatment after three to four 
months. Reisman stated that ‘‘a high index 
of suspicion of unilateral injury is neces- 
sary especially in those cases of pelvic sur- 
gery where the patient runs a stormy post- 
operative course.’’* 

If the patient’s condition warrants, early 
deligation or repair of the ureter can be 
accomplished with excellent results. Early 
repair is greatly facilitated by the help 
of the urologist, who by the retrograde 
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Fig. 3.—Ureterocystostomy. 
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passage and manipulation of a ureteral 
catheter enables the surgeon to locate and 
repair the injury. The ureteral catheter 
is then passed up to the renal pelvis to 
act as a splint, and end-to-end anastomosis 
of the ureter is effected. Retroperitoneal 
drainage is mandatory. 

The urologic surgeon is almost univer- 
sally available on short notice when injury 
to the ureter or bladder is suspected, and if 
he were utilized as a member of the surgi- 
cal team at the time of operation most in- 
juries to the urinary tract could be immedi- 
ately repaired with minimum postoperative 
urologic care. Unilateral ureteral ligation 
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Sutured to Skin thru l yyy) 
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may go unrecognized, with resultant auto- 
nephrectomy within a few months. Hydro- 
nephrosis and pyonephrosis, however, may 
develop as late sequelae. Diagnosis may 
be difficult, with a nonfunctioning kidney 
evident on excretory urographic study and 
retrograde catheterization of the ureter 
impossible. The use of percutaneous 
antegrade pyelographic study as a diag- 
nostic procedure is useful in such cases.°* 
I am indebted to the originators of this 
ingenious diagnostic method, Drs, Casey 
Ligated and Goodwin, for an interesting drawing 
Distal Stump and case report. The former illustrates a 
Ckwmr'se of Ureter right hydronephrosis viewed from behind 
Fig. 4.—Tube ureterostomy. to show the relation of the dilated renal 
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pelvis to bony landmarks. The optimum 
point of puncture usually lies 4 to 5 finger- 
breadths lateral to the midline one inter- 
space below the twelfth rib. A 6-inch No. 
19 gauge spinal needle is used, and urine 
is usually aspirated at a depth of 4 to 5 
inches. Usually 15 cc. of urine is aspi- 
rated, contrast material injected and films 
taken. 

Late reconstructive repair of ureteral 
injuries is usually attempted three to four 
months after the original injury, when 
local tissue reaction is minimal and the 
patient has fully recuperated from the 
pelvic operation. 

Temporary diversion of urine has usu- 
ally been achieved by nephrostomy or 
ureterostomy in situ. The procedure of 


choice will depend upon the location and 
nature of the injury. There are several 
possibilities to consider: 

Free the proximal and distal ends of 
the ureter and do an end-to end anastomo- 
sis over a_ splinting catheter—T tube 


(Fig. 4). This procedure often is not pos- 
sible in a secondary reconstructive opera- 
tion. 

If the ureter is long enough, anastomo- 
sis of its proximal portion into the bladder, 
ureterocystostomy, is the procedure of 
choice. The ureter must be anastomosed 
to the bladder without tension. To ac- 
complish this, the bladder may be sutured 
up to the endopelvic fascia to facilitate 
repair, or ureterovesical anastomosis may 
be achieved by constructing a bladder flap 
and utilizing this to bridge the gap. 

The use of a segment of ileum as a 
substitute ureter is being advocated by 
many urologists. 


Ureteroileovesical Anastomosis (Fig. 
5).—In the past five years this procedure 
has been popularized, and the end results 
are being evaluated. A ureteroileovesical 
anastomosis is done when the proximal 
portion of the ureter is too short to be 
reimplanted into the bladder without ten- 
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sion. The ileum, although mucus-produc- 
ing, provides a satisfactory conduit and 
has many obvious advantages over perma- 
nent nephrostomy, the ureterocutaneous 
sinus, or ureterosigmoidostomy. In cases 
of bilateral ureteral injury both ureters 
may be anastomosed to a single isolated 
ileal segment and the distal portion of the 
ileal segment anastomosed to the bladder. 
The results of use of the ileal ureter are 
highly encouraging up to the time of writ- 
ing.® 

Urologic Complications of Pregnancy.— 
Some urologic conditions that complicate 
pregnancy are pyelonephritis of preg- 
nancy, Yenal or ureteral calculi, congenital 
anomalies of the upper part of the urinary 
tract, renal tuberculosis, renal carcinoma, 
and hemorrhage. These conditions are 
common urologic problems and should be 
treated as indicated, without regard to 
the pregnancy. 

Pyelonephritis during pregnancy is said 
to be six times as common as in the non- 
pregnant woman. This is due to phys- 
iologic changes in the upper part of the 
urinary tract during pregnancy, notably 
dilation with impairment of drainage and 
stasis of urine. These changes are due 
to hormonal influences and mechanical 
factors incident to pregnancy. Since the 
advent of modern chemotherapy and anti- 
biotics it is rarely necessary to drain the 
affected kidney by the indwelling ureteral 
catheter or to interrupt the pregnancy 
because of overwhelming sepsis. 

The increased incidence of renal and 
ureteral calculi in pregnant women be- 
cause of stasis of the urine in the kidneys 
is recognized. In the absence of obstruc- 
tion, infection, severe renal colic or hema- 
turia, the calculi may be left in situ for 
later definitive treatment after delivery. 
Obstruction by calculus at the uretero- 
pelvic juncture or in the ureter, with or 
without infection, should be promptly 
diagnosed and treated by pyelolithotomy, 
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ureterolithotomy, or the removal of calculi 
in the lower third of the ureter by cysto- 
scopic manipulation. These obstructive 
phenomena are most common in the first 
four months of pregnancy, before phys- 
iologic dilatation of the ureters and the 
upper part of the urinary tract is evident. 

The congenital anomalies of the upper 
part of the urinary tract that may com- 
plicate pregnancy are ectopic kidneys, 
fused kidneys, polycystic renal disease, and 
congenital ureteropelvic obstructions by 
bands or anomalous vessels. These con- 
ditions are often not recognized before 
pregnancy, and in the absence of pain or 
infection they are well tolerated. The 
presence of ectopic kidneys is not con- 
sidered a contraindication to pregnancy, 
but knowledge of the location of the kidney 
within the true bony pelvis makes ce- 
sarean section necessary. Indications for 
the removal of an ectopic kidney are the 
same as for a normally-placed kidney, and 
the ectopic kidney should not be removed 
at the time of cesarean section. 

A woman with a solitary kidney will 
tolerate pregnancy well, provided the kid- 
ney is normal. Kittredge emphasized the 
fact that the total renal mass and function 
of the congenitally solitary kidney are 
equal to those of two normal kidneys and 
that compensatory hypertrophy of the re- 
maining kidney occurs within eighteen 
months after nephrectomy. Pregnancy 
should be deferred to permit adequate con- 
valescence from surgical treatment and 
maximum compensatory hypertrophy of 
the remaining kidney.’ 

Congenital polycystic renal disease may 
be suspected as a complication of preg- 
nancy if early hypertension is present. 
A careful review of the family history will 
often provide an additional clue. Preg- 
nancy should not be advised in cases of 
moderately advanced or far advanced 
polycystic renal disease and should be ter- 
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minated in a patient in whom infection, 
hypertension and impaired renal function 
become more severe during pregnancy. 

Tumor of the urinary tract during preg- 
nancy is not common, probably because of 
the age of the average patient, but must 
be considered in all cases of hematuria. 
Gross hematuria, when encountered, is 
usually of renal origin and unilateral. The 
cause is often difficult to determine if the 
bleeding is persistent in the absence of 
stone, infection, tumor, blood dyscrasis or 
drug therapy. The bleeding usually sub- 
sides on bed rest, but occasionally it is so 
profuse as to necessitate nephrectomy, in 
which circumstances the resultant path- 
ologic diagnosis is equivocal.® 

The presence of renal tuberculosis is a 
contraindication to pregnancy, and the 
pregnancy should be terminated in cases 
of moderate or advanced renal tuberculo- 
sis. Pregnancy may be permitted to con- 
tinue in cases of early renal tuberculosis 
without pyelographic deformity. With the 
use of the “triple drug” therapy during 
pregnancy and after delivery for a long 
period (eighteen months to five years), 
there is little risk of infecting the fetus. 


SUMMARY 


The importance of the prevention of in- 
jury to the urinary tract in pelvic opera- 
tions is stressed, with emphasis on pre- 
operative investigation and the judicious 
use of indwelling ureteral catheters at the 
time of operation. 

Immediate recognition and repair of 
ureteral or vesical injuries can be accom- 
plished at the time of operation and is best 
done by teamwork between the surgeon 
and urologist. The early clinical signs of 
unilateral and bilateral ureteral injury are 
enumerated, with emphasis on the fact 
that early time-saving definitive surgical 
intervention may be accomplished in se- 
lected cases. The delayed treatment of 
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ureteral injuries varies with the type and 
location of the injury. Use of the uretero- 
ileovesical anastomosis to maintain the 
continuity of the upper part of the urinary 
tract after extensive ureteral injury makes 
possible the preservation of kidney tissue 
formerly sacrificed. 

These cardinal urologic surgical prin- 
ciples should be emphasized : 

1. Always drain the retroperitoneal 
space. 

2. Always use absorbable sutures when 
suturing the urinary tract. 

3. Always use a splint in repairing 
ureteral injuries. 

4. Employ temporary diversion of urine 
above the ureteral injury. 

The common urologic problems of preg- 
nancy are briefly discussed. Necessary 
operative treatment should not be delayed 
because of the pregnancy, but conser- 
vatism is urged wherever possible. 


RIASSUNTO 


Viene sottolineata l’importanza di evi- 
tare lesioni del tratto urinario negli inter- 
venti pelvici, mediante studio preopera- 
torio accurato e impiego di cateteri 
ureterali durante l’intervento. 

Se si determina accidentalmente una 
lesione dell’uretere o della vescica, essa 
deve immediatamente essere riparata in 
collaborazione fra chirurgo e urologo. 

Vengono elencati i segni clinici della 
lesione unilaterale o bilaterale degli ure- 
teri; in casi scelti é possibile un precoce 
intervento chirurgico. II] trattamento 
ritardato varia con il tipo e la sede della 
lesione. Dopo lesioni estese una anasto- 
mosi_ ureteroileovescicale consentira di 
ristabilire la continuita della via urinaria 
e di salvare il rene. 

Si debbono rispettare le seguenti norme: 

1. Drenare sempre lo spazio retroperi- 
toneale 

2. Usare suture riassorbibili 
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3. Deviare temporaneamente l’urina a 
monte della lesione. 

In corso di gravidanza non bisogna 
rimandare la cura chirurgica, ove essa sia 
necessaria, ma cercare sempre di usare 
metodi conservativi. 


ZUSAM MENFASSUNG 


Die Wichtigkeit, Verletzungen des 
Harnsystems bei Beckenoperationen zu 
verhiiten, wird hervorgehoben mit Beto- 
nung der Notwendigkeit pradoperativer 
Untersuchung und wohl iiberlegter An- 
wendung von Dauerkathetern in den Harn- 
leitern zur Zeit des operativen Eingriffs. 

Verletzungen der Harnleiter oder der 
Blase lassen sich wihrend der Operation 
sofort erkennen und reparieren, was am 
besten durch Zusammenarbeit des Chirur- 
gen mit dem Urologen geschieht. 

Die friihzeitigen klinischen Zeichen 
einer einseitigen oder beiderseitigen Harn- 
leiterverletzung werden aufgezahlt unter 
Hervorhebung der Tatsache, dass in aus- 
gewahlten Fallen sich eine sofortige zeit- 
sparende und endgiiltige chirurgische Be- 
handlung durchfiihren lasst. Die Form 
der spaiteren Behandlung von Harnleiter- 
verletzungen wechselt je nach der Art und 
dem Sitz der Schadigung. Die Anwendung 
einer Anastomosierung zwischen Harn- 
leiter, Ileum und Harnblase zur Erhaltung 
der Kontinuitat des oberen Abschnitts des 
Harnkanals nach umfangreicher Harnlei- 
terverletzung erméglicht die Rettung von 
Nierengewebe, das in friiheren Zeiten ge- 
opfert werden musste. 

Die folgenden urologisch-chirurgischen 
Grundsitze verdienen besondere Beach- 
tung: 

1. Der Retroperitonealraum muss im- 
mer drainiert werden. 

2. Zur Naht des Harnsystems muss 
stets absorbierbares Material verwendet 
werden. 

3. Bei der Reparatur einer Harnleiter- 
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verletzung soll man sich immer einer 
Schiene bedienen. 

4. Der Harnabfluss soll fiir eine gewisse 
Zeit oberhalb der Harnleiterverletzung 
umgeleitet werden. 

Die wahrend der Schwangerschaft hau- 
figer auftretenden urologischen Probleme 
werden kurz besprochen. Die Schwanger- 
schaft ist kein Grund, notwendige chirur- 
gische Eingriffe zu verzégern; eine kon- 
servative Haltung ist jedoch wenn immer 
moglich dringend anzuraten. 


RESUME 


L’auteur souligne l’importance d’éviter 
les lésions du tractus urinaire dans les 
opérations pelviennes, insistant sur les ex- 
amens pré-opératoires et sur l'utilisation 
judicieuse de catheters urétéraux laissés 
en place au moment de |’opération. 

La reconnaissance et la réparation de 
lésions urétérales ou vésicales peuvent se 
faire au moment de |’opération, de préfé- 
rence par la collaboration du chirurgien et 
de lurologue. 

Les signes cliniques précoces de lésions 
urétérales uni- ou bilatérales sont énu- 
mérés. Une intervention définitive est pos- 
sible dans des cas sélectionnés. Le traite- 
ment différé dépend de la localisation des 
lésions. L’anastomose urétéro-iléovésicale 
permet de maintenir la continuité de la 
partie supérieure du tractus urinaire aprés 
une lésion urétérale importante et de pré- 
server le tissu rénal qui autrement serait 
sacrifié. 

I] est essentiel de respecter les principes 
cardinaux de la chirurgie urologique: 

1. Drainer l’espace rétropéritonéal. 

2. Utiliser du matériel de suture résorb- 
ant. 

3. Utiliser un manchon pour la répara- 
tion des lésions urétérales. 

4. Pratiquer une dérivation urinaire 
temporaire au-dessus de la lésion urété- 
rale. 

Les problémes urologiques courants de 
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la grossesse sont briévement discutés. Un 
traitement opératoire nécessaire ne devrait 
pas étre retardé en raison de la grossesse, 
mais il faut, aussi souvent que possible, 
recourir au traitement conservateur. 


SUMARIO 


A importancia da prevencao de insultos 
ao tracto urinario durante operacées pél- 
vicas é ressaltada, com énfase a investi- 
gacao pré operatéria e uso judicioso de 
catéters urétérais de demora durante a 
operacao. 

Reconhecimento imediato e reparo de 
injurias uréterais ou vesicais pode ser con- 
seguido durante a operacéo e melhores 
resultados sao obtidos pelo trabalho em 
time de cirurgiao e urologista. 

Os primeiros sinais de injiria uréteral 
uni ou bilateral séo entiimerados com én- 
fase no fato de que intervencao cirtirgica 
definitiva com economia de tempo pode 
ser conseguida em casos selétos. A espera 
para o tratamento de insultos uréterais 
varia com a localizacgao da injiria. O uso 
de anastamoses uréteroileovesicais para 
manter a continuidade da parte superior 
do tracto urinario apés insultos uréterais 
extensivos torna possivel a preservacao de 
tecido renal, que era sacrificado com méto- 
dos anteriores. 

Os seguintes principios cirtrgicos urolé 
gicos devem ser levados em conta: 

1. Sempre drenar o espaco retro peri- 
toneal. 

2. Empregar sempre suturas absorvi- 
veis ao suturar o tracto urinario. 

3. Sempre suture o uréter sdébre um 
catéter. 

4. Divergir temporadriamente o fluxo de 
urina acima do pento lesado. 

Os problemas urolégicos comuns durante 
a gravidez sao discutidos. Tratamento 
operatério nfo deve ser pos-posto devido 
gravidez, porém métodos conservadores 
sio advogados sempre que possivel. 
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The clear but alert mind of Lavoisier, noted for its ability to compress random, 
heterogeneous, apparently contradictory masses of details into a clear, logical system 
and to bring order out of a chaos of scientific facts, grasped instantly the great im- 
portance of such a discovery. Lavoisier showed that when a piece of coal was 

. burned, the carbon in the coal combined with the oxygen of the air and in the 
process of burning threw off heat and carbon dioxide. The role of oxygen in the 
processes of life was the same as its role in combustion. He visualized the processes 
of life as an absorption of oxygen, which unites with the carbon taken in with 
food, and a combustion in which heat is produced and carbon dioxide is eliminated. 
This heat is the energy which keeps man alive and allows him to do his work. Thus 
the processes of life, complicated as they are, are based upon precisely the same 
broad principles as the steam-engine which burns coal to heat its bo‘lers. 
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Transperitoneal Nephrectomy 


for Ectopic Kidney 


ROBERT GUTIERREZ, M.D., F.A.C.S., F.I.C.S., D.A.B.* 


toneal nephrectomy appears to be 

the pathologic ectopic kidney, which 
has been found responsible for the per- 
sistent, indefinite abdominal pains that 
have prompted so many unnecessary and 
incorrect surgical interventions. Many 
persons born with congenital malforma- 
tions of ectopic kidneys have been oper- 
ated on for so-called chronic appendicitis 
and other abdominal and gynecologic con- 
ditions without relief of symptoms. In 
modern urologic practice these anomalies 
of the kidney are quite commonly dis- 
covered during routine preoperative uro- 
graphic and urologic examination. Some 
roentgenologists, general surgeons and 
clinicians are convinced, however, that an 
ectopia of a kidney associated with no 
visualized pathologic change should be 
left alone, particularly if it does not appear 
responsible for any symptoms. My ex- 
perience, however, is that as a rule the 
malposition of the organ fixed below in 
the bony pelvis between the bladder and 
the rectum is responsible for all those 
indefinite clinical symptoms, including 
dysuria, frequency of urination, micro- 
scopic pyuria and hematuria, revealing the 
presence of chronic pyelonephritis with 
persisting vague abdominal pain and the 
pain across the lower part of the back so 
commonly complained of. Indeed, it is 


we the indications for transperi- 
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obvious that when this condition is dis- 
covered urographically and urologically, 
no relief of symptoms can be obtained 
without nephrectomy to remove the organ 
and the concomitant insult produced by 
compression of surrounding structures 
that are responsible for the nephrocolo- 


vesical symptoms. These become even 
more pronounced when the anomalous mis- 
placed organ is associated with any of the 
classic types of disease observed in an 
ordinary normally placed kidney. In fact, 
the congenitally ectopic kidney with the 
congenitally short ureter, which has not 
ascended to occupy the normal lumbar 
position in the time required during em- 
bryonic development, always show a ten- 
dency to faulty drainage, giving rise to 
pyelectasis, caliectasis and ureterectasis, 
and sooner or later, owing to the lack of 
rotation and the anterior implantation of 
the ureter in the renal pelvis and anom- 
alous aberrant blood vessels, kinking of 
the ureter will develop, with retardation 
of emptying time, producing chronic 
nephritis, pyelitis and pyelonephritis with 
subsequent formation of nephrolithiasis, 
as well as hydronephrosis and other types 
of pathologic change that are readily ob- 
served. It appears, therefore, that when 
this condition is properly diagnosed uro- 
logically and urographically, and when 
one is assured that the contralateral kid- 
ney is functioning normally and is pyelo- 
graphically normal, the proper treatment 
consists in a transperitoneal nephrectomy, 
which today must be considered the pro- 
cedure of choice. 
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Surgical Ectopic Kidney.— Anomalies of 
the urinary tract are quite commonly dis- 
covered in this urographic era, and it has 
been pointed out that about 40 per cent of 
all pathologic conditions of the kidneys 
and ureters are due to congenital anom- 
alies and that these malformations con- 
stitute the most extensive chapter in 
modern urology. The incidence of such 
anomalies was reported in 1936, in the 
pre-urographic period, as 1 in 1,000, 
whereas at present the incidence is listed 
as 1 in 500. Owing to malposition in the 
promontory of the sacrum, the ectopic 
kidney has a very short ureter, with a 
poor blood supply to the renal pedicle, 
which is situated anteriorly owing to lack 
of rotation of the organ, which has failed 
to migrate to its normal position in the 
lumbar region during the first weeks of 
embryonic life. The blood supply is also 
anomalous, and the blood vessels may come 
from the external or internal iliac or the 
middle sacral artery. Rarely are there 


TABLE 1.—Types of Ectopic Kidney 

a. Single unilateral renal ectopia 

b. Bilateral renal ectopia in which 
the two kidneys are lying in the 
bony pelvis 
Ectopic kidney on one side form- 
ing hydronephrosis 
Unilateral ectopic kidney has pro- 
duced nephrolithiasis 

. Two ectopic kidneys are fused, as 
in horseshoe kidney 
Crossed renal ectopia with or 
without fusion 

. Congenital single kidney in ec- 
topia with or without hydrone- 
phrosis 

. Fused renal ectopia on the left 
side of the body with calculous 
pyohydronephrosis 
Fused renal ectopia on the right 
side of the bony pelvis with bilat- 
eral hydronephrosis. 
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any blood vessels coming from the lower 
part of the abdominal aorta. As can be 
seen in Figure 1, there are many types 
of ectopic kidney, which are anatomo- 
pathologically classified in Table 1. 

These are the anomalies most commonly 
observed and reported each year. 


Many types of operation, both extra- 
peritoneal and transperitoneal, have been 
performed for ectopic kidney. In the pre- 
urographic days the transperitoneal opera- 
tions were most common, since diagnosis 
was never made before operation, the con- 
dition being discovered on the operating 
table or at autopsy. Nowadays, with the 
advantages of progressive modern urology 
and systematic urographic study, a rou- 
tine examination and survey including 
intravenous urographic and cystoscopic 
investigation, ureteral catheterization, 
renal functional tests, bilateral pyelograms 
and ureteropyelograms, preoperative diag- 
nosis should always be possible. The sur- 
geon will thus have a choice in selecting 
the route of approach for exposure of the 
anomalous organ, whether extraperitonea! 
through a lateral lower abdominal incision 
or retroperitoneal through a midline inci- 
sion. The latter seems preferable, owing 
to the inaccessibility of the ectopic kidney 
located far down in the bony pelvis behind 
the bladder, between the bladder and the 
rectum. 


Indications for Transperitoneal Ne- 
phrectomy.—This procedure has been in 
use since the early days of surgery, but 
owing to possible complications, including 
infection and peritonitis, it was tempo- 
rarily abandoned as a routine urologic 
procedure. Since the advent of modern 
urology, however, with routine urologic 
and urographic examinations making ac- 
curate preoperative diagnosis possible, 
and the introduction of combiotics, anti- 
biotics and the new therapeutics, trans- 
peritoneal nephrectomy has gained ‘in 
popularity, assuming a definite place in 
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NEPHROSIS 


HYDRO- 
NEPHROSI!S 
WITH STONE 


Fig. 1—Types of ectopic kidney. A, single unilateral renal ectopia with a normal kidney on the 

opposite side. B, bilateral renal ectopia in which both kidneys lie in bony pelvis. C, ectopic kidney 

on one side forms hydronephrosis. D, unilateral ectopic kidney has produced nephrolithiasis. ZH, two 

ectopic kidneys fused as in horseshoe kidney. F’, crossed renal ectopia with or without fusion. G, 

fused renal ectopia lying on one side of the body, with calculous pyohydronephrosis. H, congenital 

single kidney in ectopia, with or without hydronephrosis. J, fused renal ectopia on right side of 
bony pelvis with bilateral hydronephrosis. 
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TABLE 2.—Indications for Transperi- 

toneal Nephrectomy 

a. Ectopic pelvic kidney with asso- 
ciated: pathologic changes when 
opposite kidney shows normal 
function 
Large tumors of the kidney 
Functionless extensive hydrone- 
phrosis 

d. Tuberculous pyohydronephrosis 

e. Crossed renal ectopia, with or 
without fusion 

f. Horseshoe kidney with associated 
pathologic changes 


modern urologic practice. It is obvious, 
however, that there are indications and 
contraindications for this operation. It 
is obvious also that the classic lumbar 
nephrectomy, and also ureterectomy by 
the extraperitoneal route through a lateral 
lumbar-abdominal incision, as indicated 
for large stones impacted in the lower 
ureter behind the bladder and other path- 
ologic conditions of the kidney and ureter, 
continue to be safe and accepted methods 
for treating these conditions. When a 


SEPTEMBER, 1958 


Under aseptic conditions, results are ex- 
cellent. The mortality rate of this pro- 
cedure should be very low, and is, in fact, 
almost nil at present, since the danger of 
complications is avoided almost completely. 

The transperitoneal approach seems also 
to be indicated in certain cases of second- 
ary nephrectomy when the kidney has been 
previously subjected to nephrostomy or 
nephrolithotomy, when the _ associated 
pathologic condition persists as recurrent 
nephrolithiasis, and, when nephrostomy 
for preliminary drainage is required in 
preparation for a secondary nephrectomy. 
I have described such a technic in an 
earlier contribution. 

Other Indications for Transperitoneal 
Operations.—The transperitoneal proce- 
dure is also used in abdominal operations 
at the time of an exploratory laparotomy 
when the posterior peritoneum is also 
opened for the purpose of diagnosis, par- 
ticularly in cases of traumatic injury or 
rupture of the kidney or any intra-abdom- 
inal organs. In fact, the posterior peri- 
toneum is always incised in the operation 
for transplantation of the ureter into the 


bowel to obtain deviation of the urine, and 
also in difficult gynecologic and urologic 
radical procedures in the lower part of 
the pelvis, when the ureters must be iso- 
lated and protected from common injuries. 
This applies also to dissection and removal 
of retroperitoneal lymph nodes for carci- 
noma of any abdominal or retroperitoneal 


pathologic surgical kidney is situated in 
front of the promontory of the sacrum far 
down between the bladder and rectum, 
however, a transperitoneal nephrectomy is 
a more efficient surgical approach, provid- 
ing better anatomic exposure for ligating 
anomalous blood vessels and for separat- 
ing adhesions to neighboring tissues. 


Fig. 2 (Case 1), opposite.—A, roentgenographic and urographic evidence of ectopic kidney. Intravenous 
urogram shows no excretion of the dye in area of left kidney in five-minute, fifteen-minute and thirty- 
five-minute films. In evacuation film of delayed urogram, however, opaque contrast medium appears 
behind cystogram and in front of promontory of sacrum, suggesting an ectopic left kidney. B, plain 
roentgenogram disclosing cystoscope and ureteral catheters in position, indicating that left catheter 
has met with an obstruction and lies in front of promontory of sacrum, while right ureteral catheter 
is normally placed above, in right kidney. C, left pyeloureterogram showing left kidney in ectopic 
position, lying in bony pelvis in front of promontory of sacrum, disclosing minor degree of dilata- 
tion of renal pelvis and all calyces, as well as minor degree of hydronephrosis and kinking of short 
congenital ureter, interfering with normal drainage. D, retrograde bilateral ureteropyelogram dis: 
closing normal pyeloureterogram on right side. Left pyeloureterogram reveals ectopic left kidney 
lying in front of promontory of sacrum in bony pelvis, with slight degree of hydronephrosis, pyelitis, 
pyelonephritis and kink of ureter interfering with normal drainage and emptying time of pathologic 
ectopic left kidney, which was removed by ee route with satisfactory results. (Author’s 
case. 
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organ, and particularly after cystectomy 
for carcinoma of the bladder, when exen- 
teration must be carried out. The trans- 
peritoneal procedure is also indicated for 
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retroperitoneal and pararenal tumor and 
cysts of embryonic origin. Many lympho. 
blastomas or lymphosarcomas, as well as 
retrovesical tumors and cysts of embryonic 


5 
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origin are situated in the midline and 
retroperitoneally, as I have observed on 
several occasions. This procedure applies 
also to tumors of the adrenal glands and 
is a life-saving procedure in cases of soli- 
tary ectopic kidney, associated with dis- 
ease requiring surgical intervention, e.g., 
nephrolithiasis or hydronephrosis in the 
solitary congenital ectopic kidney, of 
which variety several cases have been re- 
ported in the literature. 


REPORT OF ILLUSTRATIVE CASES 


CASE 1.—After a consultation on Jan. 5, 
1957, T. F., a white man of Italian birth aged 
63 years, a barber, was admitted by ambulance 
to the Emergency Room of the Columbus 
Hospital on January 24. He had a history of 
pain low in the abdomen, dyspnea, frequency 
of urination day and night, and pain across 
the lower part of the back, occasionally radiat- 
ing to the legs and sometimes to the rectum. 
Various operations had been performed in 
other institutions for appendicitis, left in- 
guinal hernia and hemorrhoids, without relief. 
The patient had also had chronic constipation. 

The intermittent attacks of ill-defined ab- 
dominal pain were occasionally severe below 
the umbilical region, and microscopic evidence 
of pyuria, hematuria and albuminuria was 
revealed. The blood pressure in millimeters 
of mercury was 160 systolic and 99 diastolic. 
Physical examination revealed swelling of both 
legs, an obese, distended abdomen, a somewhat 
enlarged palpable liver, normal external geni- 
tals and no masses or abdominal distention. 
Rectal examination revealed a normal sphincter 
and no hemorrhoids, although the patient in- 
sisted that he had a distinct sensation of 
foreign-body pressure in the rectum and 
perineum, “like a tumor mass that would 
never come out.” Proctoscopic examination was 
therefore requested but yielded negative re- 
sults. The prostate was enlarged and ade- 
nomatous. Intravenous urographic study and 
a complete urologic survey were recommended. 
Intravenous pyelographic examination at the 
hospital revealed good excretion of dye from 
the right kidney on the five-minute film, but 
none from the left kidney. In the one-hour 
urogram, however, some of the opaque con- 
trast medium appeared behind the cystogram 
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in front of the promontory of the sacrum, 
suggesting an ectopic left kidney (Fig. 2A). 
Cystoscopic examination on January 30 gave 
negative results, revealing two normal ureteral 
orifices and a normal trigone. There was a 
moderate degree of prostatic hyperplasia in- 
volving the subcervical group of glands, or 
median lobe, and two lateral lobes of the 
prostate. Ureteral catheterization was ac- 
complished without difficulty except for an 
obstruction on the left side, about 4 cm. from 
the bladder. There was no obstruction on the 
right side. Specimens collected from each 
kidney were sent to the laboratory for micro- 
scopic examination, urea estimation and cul- 
ture. Roentgenograms were taken with cath- 
eters and instruments in position, as were 
also right and left pyelograms to establish 
a clearcut diagnosis. The impression from 
the urographic study was that of an ectopic 
left kidney, situated in the bony pelvis in 
front of the sacrum, with a slight degree of 
hydronephrosis, pyelitis and pyelonephritis 
and kinking of the short left ureter (Fig. 2, 
B, C and D). The pyelogram and the function 
of the right kidney were normal; therefore, a 
transperitoneal nephrectomy for the diseased 
ectopic kidney was suggested.: Meanwhile the 
patient had been subjected to a complete gen- 
eral check-up, including roentgen examination, 
a barium enema, and proctoscopic and sig- 
moidoscopic studies. Owing to a history of 
arthritis and a possible spinal injury or hernia 
of the intervertebral discs, he was also sub- 
jected to orthopedic and neurologic examina- 
tion. All consultations yielded negative re- 
ports. The patient persisted, nevertheless, in 
complaining of abdominal pain, pain across 
the lower part of the back and rectal discom- 
fort in spite of daily laxatives and enemas. 
He also stated that during his work as a 
barber he frequently had such severe pain 
across the lower part of the back that he was 
forced to stop work and sit down to relieve 
the pain and compression. These symptoms 
could be explained by the congenital malposi- 
tion of the ectopic kidney, associated with 
pyelitis and pyelonephrosis, which, together 
with the impact on surrounding structures 
and lack of drainage, were responsible for 
the pathologic condition. In view of the fact 
that the right kidney was pyelographically 
normal, it was concluded that a transperitoneal 
nephrectomy should be done to relieve the 
patient of his symptoms, a recommendation 
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readily accepted by the patient and consul- 
tants. 


The pathologic report on the specimen re- 
moved at operation disclosed also the presence 
of pyelitis, pyelonephritis and glomerulo- 
nephritis, thus obviously substantiating the 
diagnosis of the condition present in this 
anomalous kidney. 

Comment.—This case illustrates the 
benefit of proper urologic and urographic 
diagnosis and the convenience of trans- 
peritoneal nephrectomy in cases of renal 
ectopia when the kidney is situated in the 
midline and far down in the bony pelvis 
behind the bladder, between the bladder 
and rectum, and has been producing clini- 
cal and pathologic symptoms. In fact, 
these symptoms may prove misleading in 
diagnosis, as in the present case, in which 
repeated diagnostic errors led to several 
operations that yielded no relief. The 
persistent abdominal retropubic pain, pain 
across the lower part of the back and pain 
in the rectum and scrotum were referred 
pains due to compression caused by the 
ectopic kidney and lack of proper drain- 
age, with intermittent crises of hydro- 
nephrosis, pyelectasis and caliectasis due 
to the kink in the ureter. The more rele- 
vant symptoms—cystitis and rectitis and 
the patient’s claim of persistent hemor- 
rhoids and the sensation of a foreign body 
compressing the rectum and impossible 
to pass, were completely relieved by trans- 
peritoneal removal of the ectopic kidney. 
After this operation the patient made an 
uneventful recovery and left the hospital 
completely happy and satisfied with the 
results of his operation, and his wound 
entirely healed. Upon learning that he 
was to be discharged he began to sing and 
dance in the hall, claiming that he had 
never known any relief comparable to that 
which he felt when the pressure from the 
ectopic kidney was removed. 

CASE 2.—J. W., a married woman aged 23, 
was admitted to the Urologic Service of St. 
Clare Hospital on April 25, 1957. Her chief 
complaint was of pain in the lower part of the 
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abdomen, which had persisted off and on for 
several years. Urinary symptoms were mini- 
mal, including slight pyuria and slight dysuria. 
Physical examination, however, revealed a 
palpable tumor mass in the right lower quad- 
rant of the abdomen, which the patient herself 
could recognize. The pain in the abdomen 
radiated laterally, posteriorly and across the 
lower part of the back, occasionally making 
her nervous and interfering with her work. 
She noticed that the pain was particularly 
severe when she was riding her motorcycle or 
immediately thereafter. She had gone through 
two normal pregnancies, though with some- 
what more abdominal distress than is usually 
expected in a healthy woman of her age. She 
had visited several gynecologic and urologic 
clinics from time to time, where various diag- 
noses were entered, including chronic appen- 
dicitis, floating kidney and ectopic fused kid- 
ney on the right side. A complete urologic 
survey was therefore ordered. Retrograde 
pyelographic study disclosed the presence of 
an ectopic pelvic kidney on the right side, 
with a certain degree of pyelitis and pye- 
lonephritis, but otherwise with normal func- 
tion. The left pyelogram was normal. In 
fact, the intravenous pyelogram disclosed good 
function of both kidneys. Nevertheless, ow- 
ing to the persistent abdominal pain and the 
fact that the patient was quite aware of the 
tumor mass in the right side of the abdomen, 
which could be easily palpated and was occa- 
sionally tender, she herself insisted on having 
the ectopic kidney surgically removed to re- 
lieve her symptoms (Fig. 3). 

Transperitoneal nephrectomy for re- 
moval of the right ectopic pelvic kidney 
was performed on May 1, and was followed 
by an uncomplicated convalescence and 
good postoperative results. The patient 
was discharged from the hospital with 
complete relief of symptoms on May 10, 
the ninth postoperative day. Follow-up 
reports showed her to be completely free 
from pain and other symptoms, even when 
she rode her motorcycle. (This case is 
reported by courtesy of Dr. George A. 
Fiedler, who graciously permitted its in- 
clusion in this paper.) 

Cases 3, 4 and 5 represent three other 
types of ectopic fused kidney observed at 
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Fig. 3 (Case 2).—Bilateral pyelogram disclos- 
ing ectopic right kidney lying in bony pelvis in 
front of promontory of sacrum. Note that renal 
pelvis is bifid and there is slight dilatation of 
upper and lower calyces, with some degree of 
pyelitis and pyeionephritis causing persistent 
lower abdominal pain. Left pyeloureterogram is 
within normal limits. On account of indefinite 
persistence of abdominal pain, transperitoneal 
nephrectomy was performed, with excellent re- 
sults. (Fiedler’s case.) 


Columbus Hospital in the past two years. 
Obviously one must also consider types of 
ectopic kidney besides those aforemen- 
tioned, and those listed in the clinical and 
pathologic classification presented in Fig- 
ure 1 and Table 1. 


CASE 3.—N. A., a white married woman 
aged 44, the mother of 3 children, was referred 
to me on Feb. 2, 1948. I diagnosed her con- 
dition as an ectopic fused kidney in crossed 
ectopia in the left side of the abdomen. Since 
the anomaly was unilateral and there was no 
associated pathologic change, no operation was 
recommended at that time. Ten years later 
the patient returned with a history of per- 
sistent pain in the left side of the abdomen, 
with dysuria, frequency of urination day and 
night, renal colic and persistent pyuria and 
hematuria. She was admitted to the Colum- 
bus Hospital and subjected to a complete 
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urologic investigation, which disclosed again 
a fused type of ectopic kidney, containing a 
huge calculus of the upper pole of the ectopic 
fused kidney which occupied the entire left 
renal pelvis and gave rise to pyonephrosis 
(Fig. 4, A and B). An operation was recom- 
mended, and on Aug. 3, 1956, a pyelolithotomy 
was performed for removal of the staghorn 
calculus through an extraperitoneal lumbar- 
abdominal incision extended downward to 
expose the lower pole of the fused organ, which 
was found low, almost in the midline. Con- 
valescence was uneventful, and the results of 
the operation were most satisfactory. This 
case offers a good illustration of the conser- 
vative type of renal operation indicated in 
cases of ectopic fused kidney with associated 
pathologic change. 


CASE 4.—A male nurse was referred to the 
Urologic Department of the Columbus Hos- 
pital from the Veteran’s Hospital, with a diag- 
nosis of horseshoe kidney. The patient was 
35 years old and complained of pain in the 
upper part of the abdomen, above the level 
of the umbilicus, in the lumbar region and 
radiating to the right side of the abdomen. 
He had a history of dysuria, frequency of 
urination day and night and microscop‘c 
pyuria and hematuria, and also of chronic 
constipation and gastrointestinal disorders. 
Appendectomy performed in another institu- 
tion had yielded no relief. Physical examina- 
tion revealed a palpable and tender tumor 
mass on the right side. Examination of the 
external genitals and rectum gave negative 
results, but roentgenograms and an intraven- 
ous pyelogram disclosed a horseshoe kidney 
with pyelitis, pyelonephritis and a small stone 
in the right renal pelvis in the fused organ. 
After preliminary preparation of the patient, 
a right pyelolithotomy was performed, fol- 
lowed by right nephropexy. The patient left 
the hospital two weeks after the operation, 
and the results were most satisfactory. 


CASE 5.—A woman was admitted to the 
Gynecologic Service of the Columbus Hospital, 
complaining of pain in the right lower ab- 
dominal quadrant and a palpable tumor mass. 
There was a history of dysuria, frequency of 
urination and, eventually, microscopic pyuria 
and hematuria. Consultations and a complete 
urologic survey with an intravenous pyelogram 
revealed a fused ectopic kidney in crossed 
ectopia, lying on the right side of the abdomen. 
This patient left the hospital, however, with- 
out an operation. 
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Technic of Transperitoneal Nephrec- 
tomy.—Whenever a preoperative diagnosis 
is made of ectopic pelvic kidney and the 
normal function of the kidney on the other 
side has been established, any diminution 
in the function of the ectopic kidney or 
signs of associated pathologic change due 
to its incarceration in the midline position 
and the bony pelvis, occasionally in front 
of the promontory of the sacrum, the 
operation selected should be that best 
suited to deal with the individual anatomic 
anomaly. In some cases the kidney is 
high and can be reached extraperitoneally, 
and here it is obvious that a lumbar-ab- 
dominal, lumbar-iliac, ilioinguinal or sub- 
peritoneal approach would be the proce- 
dure of choice, as I have recommended in 
earlier papers for surgical correction of 
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horseshoe kidney and unilateral crossed 
ectopia with renal fusion associated with 
nephrolithiasis (Fig. 4). In other cases, 
however, in which the kidney is less easily 
accessible and the anomalous position 
would lead to the expectation of innumer- 
able anomalous blood vessels, and of adhe- 
sions and fixations to surrounding struc- 
tures low in the bony pelvis, the transperi- 
toneal approach appears to be the method 
of choice. 

The technic of transperitoneal nephrec- 
tomy consists in exposure of the kidney 
through a laparotomy with a midline or 
lateral incision, according to the position 
of the organ. By opening the peritoneum 
and then incising the mesocolon and the 
posterior peritoneum, one is enabled readi- 
ly to expose the ectopic kidney. It is im- 


Fig. 4 (Case 3).—Left, plain roentgenogram showing cystoscope and catheters in position, right ure- 
teral catheter crossing middle line and large staghorn calculus occupying area of left renal pelvis in 
fused kidney in case of crossed ectopia. Right, bilateral pyeloureterogram disclosing ectopic fused kid- 
ney, lower right renal pelvis lying in front of promontory of sacrum, with good function. Left pye- 
loureterogram. reveals inwardly rotated left renal pelvis with evidence of calculous pyohydronephro- 
sis, still with good function. At time of operation for removal of stone, kidney was thoroughly ex- 
posed and fused organ discovered, with two separate renal pelvises. Left pyelolithotomy was done 
successfully for removal of staghorn calculus from left fused kidney. 
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portant to dissect most carefully, in order 
to expose all individual anomalous vessels 
of the pedicle, which may occasionally be 
supplied from the common iliac, the ex- 
ternal iliac, the middle sacral, the inferior 
portion of the aorta or the inferior mesen- 
teric artery, since, as a rule, in an anoma- 
lous kidney there are many retropyelic 
blood vessels as well as blood vessels 
coursing in any direction and leading to 
any part of the renal surface. All of these 
should be clamped and ligated separately 
as the dissection proceeds, until the kidney 
is thoroughly mobilized from its attach- 
ments. The the ureter is exposed, doubly 
clamped, cut and ligated. Once completely 
liberated, the kidney can be readily re- 
moved. It is important, after this proce- 
dure is accomplished, to pack and clean 
the wound with a hot abdominal compress. 
After proper cleansing and assurance of 
hemostasis, the wound may be closed with 
or without cigarette drainage. Closure is 
accomplished by reconstruction of all ab- 
dominal layers, closure of the mesocolon 
and retroperitoneal layers and then of the 
anterior peritoneum with continuous su- 
tures. The abdomen is closed in the usual 
manner, in layers, with interrupted chro- 
mic catgut and silk to the skin. The pa- 
tient enjoys an uneventful convalescence, 
with no more reaction than after an 
ordinary lumbar nephrectomy. 


SUMMARY AND CONCLUSIONS 


The many different types of congenital 
anomalies of the kidney, with their con- 
fusing symptoms, are the cause of many 
errors in diagnosis that have prompted 
numerous unnecessary abdominal opera- 
tions without relief of symptoms. The 
ectopic pelvic kidney, single or fused, is 
as a rule accompanied by some sort of 
associated pathologic change, which, owing 
to malposition and lack of proper drainage, 
constitutes a clinical pathologic entity for 
which transperitoneal nephrectomy seems 
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to be the procedure of choice, provided 
that the kidney on the opposite side has 
normal function. With the information 
available in modern urology and in the 
urographic era these anomalies can be 
promptly recognized and treated. In Table 
1 are summarized the most common types 
of ectopic kidney, and in Table 2 the indi- 
cations for transperitoneal nephrectomy 
are listed. Five illustrative cases are pre- 
sented. Two of the patients in these cases 
were subjected to transperitoneal nephrec- 
tomy for ectopic kidney in order to relieve 
painful symptoms, with curative results. 
In 2 other cases of fused ectopic kidney, 
conservative procedures were used for 
removal of stones. In 1 gynecologic case 
the patient left without operation. With 
transperitoneal nephrectomy the kidney 
can be readily exposed, the numerous 
anomalous blood vessels can be clamped 
and ligated most conveniently. The anom- 
alous ectopic kidney far down in the 
bony pelvis behind the peritoneum is con- 
siderably more difficult to approach extra- 
peritoneally through a lateral incision. 

There are many other indications for 
transperitoneal operations, which are also 
summarized and discussed. The removal 
of the anomalous ectopic kidney will re- 
lieve the confusing and painful symptoms. 
With any other route of approach, more 
serious complications are likely to develop. 
Operation by the transperitoneal route is 
a simple procedure and is anatomically 
and surgically correct, since it renders 
possible the ligation of the renal pedicle 
and all anomalous blood vessels with 
accuracy and good visual control. On the 
whole, the postoperative reaction is similar 
to that following lumbar nephrectomy. 


RESUME 


Les nombreuses variétés d’anomalies 
congénitales du rein, dont les symptémes 
prétent souvent 4 confusion, sont la cause 
de bien des erreurs de diagnostic en- 
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trainant des interventions abdominales 
inutiles. Deux tableaux résument les for- 
mes les plus courantes de reins ectopiques, 
ainsi que les indications de la néphrec- 
tomie transpéritonéale. 

Cinq cas typiques sont illustrés. L’au- 
teur expose les avantages de la voie 
transpéritonéale, dont les suites post- 
opératoires sont dans l’ensemble compa- 
rables a celles d’une néphrectomie lom- 
baire. 


RESUMEN Y CONCLUSIONES 


Los diversos tipos de anomalias congéni- 
tas de los rifiones con sus sintomas con- 
fusos son la causa de muchos errores de 
diagnéstico que suelen ser motivo de 
numerosas operaciones abdominales_ in- 
necesarias seguidas de fracaso. El rifién 
ectopico pelviano solo o fusionado, suele 
ir acompafiado de alteraciones patolégicas 
debidas a la malposicién y a la insuficien- 
cia de drenaje adecuado, constituyendo 
una entidad patolégica clinica para la cual 
la nefrectomia transperitoneal parece ser 
el tratamiento to de eleccién con tal de 
que el rifién del otro lado sea funcional- 
mente normal. Con la informacion ade- 
cuada que proporciona la moderna urolo- 
gia de la era urografica tales anomalias 
pueden ser facilmente diagnosticadas y 
tratadas. En la tabla 1 se resumen los 
tipos mas corrientes de rifién ectépico y 
en la tabla 2 se enumeran las indicaciones 
para la nefrectomia transperitoneal. Se 
ilustra este trabajo con la presentacién de 
cinco casos: dos de estos enfermos fueron 
sometidos a nefrectomia transperitoneal 
por rifién estépico para aliviar los sinto- 
mas dolorosos con resultado curativo. En 
dos casos de rifidn ectépico fusionado se 
extirparon calculos por el método conser- 
vador. En un caso ginecolégico la enferma 
se dej6 sin operar. Con la nefrectomia 


transperitoneal el rifién queda facilmente 
espuesto y pueden ligarse y pinzarse sus 
numerosos vasos andmalos. 


EI raro rifién 
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ectopico retroperitoneal en el fondo de la 
pelvis 6sea es mucho mas dificil de abor- 
dar y precisa de una via extraperitoneal a 
través de una incisién lateral. 

Hay muchas mas indicaciones para 
estas intervenciones transperitoneales, que 
son enumeradas y discutidas. La extirpa- 
cién del rifién ectdpico andmalo hace 
desaparecer los sintomas dolorosos de- 
sorientadores. Con cualquiera otra via 
quirtrgica hay mas probabilidades de que 
se presenten complicaciones importantes. 
La operacién por via transperitoneal es 
sencilla y anatémica y quirtirgicamente 
correcta, ya que hace posible la ligadura 
segura del pediculo renal y de los vasos 
anomalos bajo el control de la vista. Por 
otra parte el postoperatorio es en todo 
igual al de la nefrectomia lumbar. 


CONCLUSIONI RIASSUNTIVE 


Le anomalie congenite del rene, con la 
loro varieta anatomica e sintomatologica, 
sono la causa di errori diagnostici che 
hanno condotto a innumerevoli interventi 
non necessarii e non efficaci. I] rene in 
ectopia pelvica, singolo o fuso, é di regola 
accompagnato da alterazioni patologiche 
che, aggiunte alla malposizione e all’osta- 
colato deflusso urinario, danno luogo a uno 
stato patologico la cui cura é rappresen- 
tata dalla nefrectomia trans-peritoneale, 
ammesso naturalmente che I’altro rene sia 
sano. 

I metodi d’indagine dell’urologia me- 
derna consentono di riconoscere e curare 
prontamente questa infermité. In una 
tavola vengono raccole le varieta pit 
comuni di ectopia renale e in un’altra le 
indicazioni della nefrectomia trans-peri- 
toneale. Vengono anche presentati cinque 
casi, di cui due operati e guariti dopo la 
nefrectomia; altri due operati conserva- 
tivamente di asportazione di calcoli in rene 
ectopico fuso; e l’ultimo non operato. 

L’accesso intra-peritoneale consente una 
facile esposizione del rene e dei suoi vasi 


2 
War 
= 
: 
ag 
% 
rs 
rosy 


anomali—mentre quello extra-peritoneale 
é considerato assai pit difficile per la posi- 
zione intra-pelvica del rene ectopico. 

Vi sono anche altre indicazioni agli 
interventi trans-peritoneali, L’asporta- 
zione del rene guarira da ogni disturbo. 

Mentre le altre vie di accesso possono 
dar luogo a complicazioni serie, quella 
trans-peritoneale é@ semplice, logica ana- 
tomicamente e chirurgicamente in quanto, 
come si é gia detto, consente di legare il 
peduncolo renale e tutti i vasi anomali 
sotto il controllo della vista; i suoi seguiti 
operatorii sono infine semplici quanto 
quelli di una nefrectomia lombare. 


ZUSAMMENFASSUNG UND SCHLUSSFOLGERUNGEN 


Die vielen verschiedenen Formen der 
angeborenen Missbildungen der Nieren 
mit ihren verwirrenden Krankheitser- 
scheinungen bilden die Ursache vieler 
diagnostischer Irrtiimer, die zu zahlrei- 
chen tiberfliissigen Bauchoperationen, die 
die Krankheitserscheinungen nicht kesei- 
tigen konnten, gefiihrt haben. Die ekto- 
pische im kleinen Becken liegende Einzel- 
niere oder Hufeisenniere geht gewohnlich 
mit krankhaften Verinderungen einher, 
die auf Grund der Verlagerung und man- 
gelhaften Harnabflusses zu einer klini- 
schen Krankheitseinheit fiihren, zu deren 
Behandlung die transperitoneale Nieren- 
resektion das Verfahren der Wahl darzu- 
stellen scheint, vorausgesetzt dass die 
andere Niere normal funktioniert. Mit 
den heute zur Verfiigung stehenden uro- 
logischen und urographischen Hilfsmit- 
teln lassen sich diese Anomalien ohne 
Verzégerung erkennen und behandeln. In 
Tabelle 1 sind die haufigsten Formen der 
ektopischen Niere zusammengefasst, und 
in Tabelle 2 sind die Indikationen zur 
transperitonealen Nierenresektion ange- 
fiihrt. Fiinf erlauternde Falle werden 
dargestellt. Bei zwei von diesen Kranken 
wurde die transperitoneale Resektion 
einer ektopischen Niere zur Behebung von 
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Schmerzen mit dém Erfolg der Heilung 
ausgefiihrt. In zwei anderen Fallen mit 
ektopischer Hufeisenniere wurden konser- 
vative Massnahmen zur Entfernung von 
Steinen durchgefiihrt. In einem weiteren 
gynakologischen Fall verliess die Patien- 
tin das Krankenhaus ohne Operation. Die 
transperitoneale Nierenresektion gestattet 
eine leichte Freilegung des Organs und 
eine bequeme Abklemmung und Unter- 
bindung der zahlreichen unnormalen Blut- 
gefasse. Der extraperitoneale Zugang zu 
einer ektopischen tief im kleinen Becken 
hinter dem Bauchfell gelegenen Niere 
durch einen seitlichen Einschnitt ist be- 
trachtlich schwieriger. 

Es werden noch viele andere Indika- 
tionen zur transperitonealen Operation 
zusammengefasst und erértert. Die Ent- 
fernung einer unnormalen ektopischen 
Niere fiihrt zur Beseitigung der verwir- 
renden und schmerzhaften Krankheits- 
erscheinungen. Alle anderen Zugangs- 
wege tragen das Risiko der Entstehung 
ernsterer Komplikationen in sich. Die 
transperitoneale Operation ist ein ein- 
faches und vom anatomischen und chirur- 
gischen Standpunkt aus logisches Ver- 
fahren, da es die Unterbindung der 
Nierenwurzel und aller abnormen Blut- 
gefasse mit Exaktheit und unter guter 
Kontrolle des Auges ermdéglicht. Der 
postoperative Verlauf ist im allgemeinen 
derselbe wie nach lumbaler Nierenre- 
sektion. 
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across the River Styx. The waters of this river were derived from all the tears that 
had been shed in the world; the same origin was also ascribed to the river Acheron. 


Charon charged a fee for his services as ferryman, so when the Greeks buried their 


dead they placed a small coin in the hand or under the tongue. If a soul had no 


coin to pay its fare it was detained for one hundred years on the bank of that 


dreaded river. 


(Hon.) 


—Hamilton Bailey, F.R.C.S. (Eng.), F.A.C.S., F.R.C.S. (Edin.), 
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Some New Myologic and Neurologic Concepts 
of the Human Urinary Bladder 


ERNEST BORS, M.D., F.A.C.S., F.I.C.S. (Hon.) 
LONG BEACH, CALIFORNIA 


and evacuation. When the bladder located in the premotor cortex, in the cor- 
volume reaches the threshold of tex and subcortex of the “visceral brain,” 
stretch, which is the physiologic stimulus in the hypothalamus, in the brain stem, 
for bladder muscle contraction, the func- in the cerebellum and in the sacral seg- 
tion of storage ceases and that of evacua- ments of the spinal cord. While the 
tion starts. In order to secure smooth _ parietal areas of facilitation and inhibi- 
function, the forces of expulsion (evacua- tion of micturition have been demon- 
tion) and retention (storage) must be strated in man by Pool, the remaining 
perfectly coordinated or balanced so that areas are inferred from clinical observa- 
the adult’s bladder can, at will, store from _ tions (epilepsy) and animal experimenta- 
300 to 500 ml. and evacuate its entire tion, with the exception of the facilitatory 
volume without residuum. Since expulsive and inhibitory centers in the sacral cord 
and retentive forces are composed of segments, known in man. Thus a large 
smooth and striated muscles, the function gap exists in our knowledge, in that we 
of micturition represents a well integrated know actually only the uppermost (parietal 
process of associated viscerosomatic move- cortex) and lowermost (sacral cord or 
ments. Synapses of integrating mecha- conus medullaris) human centers of facili- 
nisms are distributed along the entire tation and inhibition. The reason for this 
neuraxis from the sacral cord segments _ is the fact that throughout the neuraxis, 
to the subcortical and cortical stations. somatic and autonomic pathways are in 
General Reflections on Muscular Move- _ such close proximity. that their accurate 
ment, Applied to the Bladder.—In order anatomic differentiation met with difficul- 
to understand the associated movement of _ ties. Caudad to the conus, however, 
micturition, three principles should be somatic, parasympathetic and orthosympa- 
recalled which apply generally to muscular _ thetic pathways can be distinguished from 


er function consists of storage in regard to bladder function, these are 


function: each other as they connect cord and effec- 
1. There are cell complexes which are _ tor organ, 
responsible for facilitation and inhibition ; 2. Coordinated function depends upon 


i ae proper reciprocal integration of facilita- 


From the Spinal Cord Injury Service of the Veterans tion and inhibition, so that the forces of 
Administration Hospital, Long Beach, California, and the 
Department of Surgery (Urology), School of Medicine, Uni- expulsion contract while those of retention 
versity of California at Los Angeles, California. ‘ 

Read at the Twenty-Third Annual Congress of the United relax and vice versa. 


States and Canadian Sections, held in conjunction with the 
Eleventh Biennial Col- Finally, micturition 1S, AS 1S any other 
I f S A 9-14, 1958. 
“Submitted for publication May 22, 1958, volitional movement, an indivisible process 
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of continuous centripetal and centrifugal 
impulses ; owing to the presence of smooth 
and striated muscles in and at the effector 
organ, these impulses course along viscer- 
esthetic, somesthetic, visceromotor and 
somatomotor pathways. 

According to Gooddy, the phylogenetic 
and ontogenetic sequence of development 
is: muscle fiber, motor nerve fiber and, 
finally, sensory nerve fiber. Peripheral 
mechanisms precede developmentally the 
central mechanism and reflex systems be- 
come myelinized, i.e., mature, prior to the 
long descending tracts (voluntary motor 
pathways). 

In view of the phylogenetic and onto- 
genetic significance of the sacral spinal 
cord for micturition, which is the sole 
center of operation for the infant’s blad- 
der, an outline of the segmental sensory 
and motor pathways of the embryo in 
relation to the effector organ is presented 
in Figure 1, as a basis of understanding. 
It shows that three sets of nerves reach 
the muscular structures which come into 
play during micturition and which can be 
distinguished as smooth forces of expul- 
sion (detrusor), striated auxiliary forces 
of expulsion (diaphragm and abdominal 
muscles), smooth forces of retention (in- 
ternal sphincter complex), and striated 
forces of retention (cloacal and caudal 
muscles of the pelvic floor). Owing to 
the continuous descent of organs from 
embryonal life to adulthood, these struc- 
tures receive their nerve supply from dif- 
ferent and occasionally distant segments. 
All three nerve sets (parasympathetic, 
orthosympathetic and somatic) carry mo- 
tor and sensory fibers; an overlap exists 
between sacral and thoracolumbar nerve 
supply which also includes the afferent 
mucosal pathways. 

Pathways of Bladder Sensations.—Pain 
impulses from the bladder mucosa (which 
has neither touch-receptors nor thermo- 
receptors) reach the cord at ail sacral and 


BORS: URINARY BLADDER 


MUCOSAL AFFERENTS 
PARASYMPATHETIC AFFERENTS 
AND EFFERENTS 
ORTHOSYMPATHETIC AFFERENTS 
AND EFFERENTS 

SOMATIC AFFERENTS 
AND EFFERENTS 


Fig. 1—Composite diagram of innervation of 
structures subservient to micturition. Redrawn 
and modified after original Fig. 85, p. 69, of 
Cunningham’s Textbook of Anatomy, edited by 
James Couper Brash. London, New York, To- 
ronto: Oxford University Press, 1951. 9th ed. 


lumbar segments up to and including the 
twelfth thoracic. The trigone is more 
sensitive than the rest of the bladder; its 
main afferent supply is sacral, coursing 
along the parasympathetic pelvic nerves, 
but it has also thoracolumbar afferents. 
The sensory innervation of the dome, side 
walls and ureteral orifices is exclusively 
thoracolumbar, mediated by afferent fibers 
of the hypogastric and presacral nerves. 
Physiologically correct lateralization to 
stimulation occurs in a majority of cases. 
The pain pathways continue along the 
mentioned parasympathetic and orthosym- 
pathetic nerves to the spinal ganglia, the 
posterior roots and the long ascending 
spinothalamic tracts through the reticular 
formation to the thalamus and reach the 
parietal cortex. Short tracts branch off 
the reticular formation in order to end at 
the visceral brain. Projection and asso- 
ciation fibers connect the various cortical 
areas. 

Mucosal pain, an exteroceptive modality 
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of visceresthesia, can be easily tested by 
touching different parts of the bladder 
interior with a ureteral catheter. The 
clinical significance of this test is self- 
evident when sensory disturbances are 
caused by either disease of, or trauma to, 
any part of the respective pathways 
(tabes, cord injury). There are cases of 
congenital anomalies in which only the 
visceromotor and not the visceroextero- 
ceptive fibers of the pelvic nerves are 
involved; e.g., congenital detrusor hypo- 
activity and normal mucosal perception. 

While exteroception concerns the blad- 
der mucosa, the other nodality, proprio- 
ception, originates in the muscles. Accord- 
ing to the muscle groups, whether smooth 
(detrusor and lissosphincter) or striated 
(rhabdosphincter), it is referred to as 
visceroproprioceptive or somatoproprio- 
ceptive. A further subdivision of sensa- 
tion exists in that proprioception obtains 
from muscular contraction or distention. 
Proprioception from detrusor contraction 
is mediated in the spinal cord by the same 
pathways which relay mucosal pain, i.e., 
the spinothalamic tracts; proprioception 
from detrusor distention is said by some 
authors to travel in the spinothalamic 
tracts or, according to others, in the pos- 
terior columns. Somesthetic propriocep- 
tion from the striated muscles travels over 
the pudendal nerves, Goll’s and Burdach’s 
tracts in the posterior columns, and reach 
the reticular formation, thalamus and 
parietal cortex, 

In contradistinction to the exteroceptive 
visceresthesia of the mucosa, which re- 
mains subjectively unknown to the patient 
and asymptomatic unless it is elicited by 
tests, proprioceptive visceresthesia and 
somesthesia are symptomatic in that they 
cause sensations without specific tests. 
Cystometric and sphincterometric studies, 
however, are apt to elicit the respective 
visceresthetic and somesthetic propriocep- 
tive sensations. 
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Physiologically, detrusor contraction 
(mediated by the pelvic nerves) is inter- 
preted subjectively as the desire to void 
and pathologically as urgency, i.e., pain. 
That the desire to void depends exclusively 
upon the detrusor muscle mass and has 
nothing to do with the trigone can be 
demonstrated in patients who have under- 
gone an ileocystoplasty with sparing of the 
trigone. Distention of the detrusor (pel- 
vic and hypogastric nerves) is felt physio- 
logically as suprapubic fullness, patho- 
logically as colicky pain. 


Contraction of the striated muscles is 
physiologically equivalent to the sensation 
that micturition is imminent, pathologi- 
cally to painful stanguria. Another som- 
esthetic modality obtains from the urethra 
as the sensation that micturition is in 
progress; it originates in urethral mucosal 
exteroceptors and muscular proprioceptors 
of the pelvic floor. Physiologically, the 
subject feels the passage of urine; patho- 
logically, burning dysuria. In both in- 
stances the impulses reach the spinal cord 
via the pudendal nerves. The significance 
of all these modalities for a clinical history 
is at once evident. 


All three sensations—urgency, strangu- 
ria and dysuria—may blend into one pain, 
e.g., in cases of Hunner’s interstitial cysti- 
tis; section of one important pair of sacral 
nerves (the third) is a logical treatment, 
because it reduces impulses along the 
pelvic and pudendal nerves. 


Myological Aspects of Detrusor, Vesical 
Neck, and Pelvic Floor.—Before discuss- 
ing the motor innervation and reflex 
mechanisms of micturition, some high- 
lights of the effector organ’s structure 
should be mentioned. The general prin- 
ciple of hollow viscera applies also to the 
bladder, namely, that longitudinal expul- 
sive muscle fibers alternate with circular 
retentive fibers. The smooth expulsive 
forces are chiefly of entodermal origin 
(allantois) although some mesodermal 
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(wolffian structures) participation occurs, 
while the smooth retentive forces are of 
mesodermal and entodermal origin owing 
to the interpolation of the wolffian struc- 
ture between allantois and_ urogenital 
sinus. Smooth circular forces are rein- 
forced by striated muscles which derive 
from the mesenchyme of the cloaca and tail. 
All three structures—smooth longitudinal, 
smooth circular and striated muscles—are 
innervated by parasympathetic, orthosym- 
pathetic and somatic nerves, respectively, 
and meet in close proximity at the ‘three 
corners” of the vesical neck, as detrusor 
and internal and external sphincter mus- 
cles. 

The three-layer unit of the parasym- 
pathetically innervated detrusor is formed, 
according to Hunter, by double and triple 
decussations of the same fiber. This ex- 
plains why unilateral nerve stimulation 
leads first to ipsolateral and then to con- 
tralateral contraction and why function 
continues despite unilateral nerve damage, 
such as occurs with hemiplegia, Brown- 
Séquard lesions of the spinal cord, with 
unilateral injury to the cauda equina or 
pelvic nerves. 


Inasmuch as the detrusor layers provide 
the sphincter uretericus and Waldeyer’s 
sheath (external ureteric muscle coat), 
ureteral occlusion during micturition is 
explained (See Table). Waldeyer’s sheath 
shows the same electromyogram as the 
detrusor, which corroborates functionally 
the anatomic observations. Other occlud- 
ing and, therefore, reflux-preventing 
mechanisms consist of (1) the internal 
ureteric muscles which connect the ureteral 
orifices with the ejaculatory ducts and ob- 
viate the mutual contamination of urinary 
and sexual excreta; (2) the oblique course, 
and (3) the length of the intramural por- 
tion of the ureter, which is greater in man 
than in any other species. : 

Extensions of ventral and dorsal exter- 
nal longitudinal detrusor fibers provide 
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fixation of the vesical neck as pubovesical 
muscles and ligaments and as Wesson’s 
anterior arcuate muscle fibers. The de- 
trusor contracts on volition, as is demon- 
strated by cystometric, radiographic and 
cinéradiographic studies, and urination 
can be started at will even when all skeletal 
muscles are paralyzed by curare. 

The orthosympathetically innervated 
trigonal area consists of the vesicourethral 
internal, the vesicourethral external and 
the vesicoureteral portion, according to 
Uhlenhuth. 

The vesicourethral internal portion com- 
prises the fundus ring and the trigonal 
muscles, not to be confounded with Wes- 
son’s structure of the same name. The 
fundus ring, essentially formed by circular 
detrusor fibers, extends dorsally into the 
fundus and encircles ventrally the internal 
vesical orifice. The trigonal muscle is 
signe-shaped, has a larger dorsal and a 
smaller ventral part which lie just below 
the fundus ring; the dorsai part consists 
of a pink dorsal and a gray ventral por- 
tion. The ventral part is called “internal 
vesical sphincter” by Uhlenhuth, and the 
dorsal plus ventral parts together corre- 
spond to Wesson’s internal arcuate muscle. 

The vesicourethral external portion con- 
sists essentially of ventral and dorsal outer 
longitudinal detrusor fibers which end at 
the trigone, with the exception of some of 
the dorsal fibers which form Wesson’s ex- 
ternal arcuate muscles, 

The vesicoureteral portion refers to 
structures aforementioned, namely, the 
sphincter uretericus, the external ureteric 
muscle coat and the internal longitudinal 
ureteric muscle fibers. 

The somatically innervated striated 
muscles of the human pelvic floor consist 
developmentally of the cloacal and caudal 
parts, which, owing to the biped position 
of man, get into close contact. 

The cloacal muscles furnish the external 
anal sphincter, the transverse muscles of 
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the perineum, the ischiocavernosus and 
bulbocavernosus muscles and the external 
urethral sphincter. The latter extends 
ventrally to the anterior lip of the vesical 
neck and dorsally horseshoe-like into the 
trigone, thus effecting approximation of 
the trigone and closure of the vesical neck. 
While the external sphincter contracts 
briskly upon stimulation of the pudendal 
nerve, the smooth internal sphincter does 
so slowly; these facts can be observed 
cystoscopically or cinéradiographically. 
The slow response of the smooth muscle 
fiber to pudendal nerve stimulation is pos- 
sibly a myotatic reflex elicited by the brisk 
action of the striated fiber. 

The tail muscles (m. adductor caudae) 
furnish the puboprostatic muscles, the 
sacrospinous ligament, the levator and the 
coccygeus muscles; this entire complex is 
also called the pubococcygeus muscle, and 
its function consists of fixation of the 
vesical neck with closure or opening, ac- 
cording to contraction and elevation or 
relaxation and depression of the levator 
and coccygeus muscles. 

All striated muscles of the pelvic floor 
can be volitionally contracted or relaxed; 
the latency from stop to start is one-fifth 
of a second. They contract reflexly on 
coughing, as has been shown electromyo- 
graphically by Petersén and Franksson. 
They are necessary for sudden interrup- 
tion of micturition but not for cessation 
of micturition with a latency ten times 
that of normal, observed by Lapides in 
curarization experiments. In the presence 
of psychogenic enuresis, reflex contraction 
is still present on coughing but volitional 
contraction is not. 

Auxiliary muscles of micturition are the 
somatically innervated diaphragm and the 
abdominal muscles. These muscles are 
dispensable in regard to micturition, a fact 
stated by Genouville in 1894 and demon- 
strated by Lapides and others in curariza- 
tion experiments. lt seems that awareness 
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of the desire to void is necessary for the 
associated movement of these muscles; this 
is deduced from electromyographic studies 
on subjects with enuresis or with spinal 
cord injury. If the patient was deeply 
asleep, as shown by an electroencephalo- 
gram no electromyogram of the abdominal 
musculature was obtained by Ditman and 
Blinn, and the same—namely, lack of 
electromyographic activity — is true for 
the reflex voiding of patients with upper 
motor neuron lesions of the spinal cord. 

In evaluating the functional significance 
of the myologic arrangement of the blad- 
der, one comes to the conclusion that the 
longitudinal smooth musculature opens, at 
least in part, the smooth muscle ring at 
the vesical neck in a manner comparable 
to the process of disengaging one’s trapped 
fingertip from the lumen of a tightly fitting 
rubber tube; the lumen is widened when 
one compresses the tube in the direction 
of its longitudinal axis. This concept, 
however, does not suffice to explain the 
reciprocal action of detrusor and rhab- 
dosphincter and parts of the lissosphinc- 
ters at the “three corners” where all of 
these structures meet, innervated by three 
different sets of nerves; in order to under- 
stand this process, neuroanatomic, neuro- 
physiologic and clinical data must be con- 
sidered. 

Pathways and Reflex Centers of Motor 
Function. — In addition to the afferent 
limbs of the reflex arcs of micturition 
which have been discussed as the pathways 
of bladder sensations, it remains to present 
what is known of the efferent pathways 
and the spinal and supraspinal reflex 
centers. Zimmerman’s phylogenetic ap- 
proach has been used to depict in schema- 
tic diagrams (Fig. 2, A-D) the functional 
significance of the motor outflow at dif- 
ferent stages of the ontogenetic develop- 
ment (Fig. 2C, the physiologic “cord blad- 
der” of the infant, and Fig. 2D, the adult’s 
bladder). 
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Fig. 2, A to D inclusive——Phylogenetic development 
of smooth muscle, applied to the visceromotor out- 
flow of the urinary bladder; ye oy with the so- 
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Figure 2A presents a simple muscle syn- 
cytium without nerves. The asynaptic ner- 
vous network of the dendrites of the auto- 
nomic interstitial cells is shown in Figure 
2B to have engulfed the muscle syncytium ; 
each autonomic interstitial cell supplies 
several muscle fibers. Meyling compares 
this arrangement with Cannon’s hypothet- 
ical “key cells” or with the “hypothetical 
motor units” of Eccles and Magladery. 
Meyling furthermore has expressed the 
opinion that this network also contains 
afferent fibers. The autonomic interstitial 
cells are thought to have humoral function 
(Sunder-Plassmann, Ruland), which 
would explain unconfirmed reports of 
Brosig and Voit that female hormones 
have a cholinergic, and male hormones an 
adrenergic, effect on micturition. Remak’s 
knots connect the dendrites of the inter- 
stitial cells. 

The postganglionic fibers of the synaptic 
parasympathetic nervous system connect 
with the asynaptic network, so that each 
postganglionic fiber activates a multitude 
of muscle cells (Fig. 2C). 


The orthosympathetic fibers are pre- 
sumed by Meyling to have a similar pat- 
tern of distribution to the one shown for 
the parasympathetic fibers; however, the 
postganglionic orthosympathetic fiber is 
longer than the parasympathetic. Synap- 
tic ganglia are located intramurally and 
extravesically, and their paucity is said to 
be responsible for such conditions as con- 
genital megaloureter or megalobladder. 
The maximal concentration of ganglia is at 
the bladder base. 

The parasympathetic (viscero) motor 
cells for the detrusor in the sacral seg- 
ments of the spinal cord lie partly lateral 
but chiefly medial to the somatomotor cell 
complexes of the anterior horn, although 
Figures 2C and 2D show the pregangli- 
onic fiber starting in the “lateral horn” 
for the sake of simplification. The pre- 
ganglionic fibers reach the extramural and 
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intramural bladder ganglia through the 
main pelvic nerves and through accessory 
pelvic nerves which, together with ganglia, 
have been observed in the pelvic walls by 
McCrea and Kimmel. 


The orthosympathetic (viscero) motor 
cells for the innervation of the lissosphinc- 
ter (not shown in the diagram) are lo- 
cated in the lateral horns, i.e., exclusively 
lateral to the somatomotor cells of the 
anterior horn of the two lowermost tho- 
racic and the two uppermost lumbar seg- 
ments of the spinal cord. Their pregan- 
glionic fibers course along the presacral 
nerves, synapse in the hypogastric gan- 
glia, whence their postganglionic fibers 
start in the hypogastric nerves and reach 
the nervous network of the autonomic 
interstitial cells. 


Figure 2C shows a comparison of the 
visceromotor outflow to the detrusor and 
the somatomotor outflow to the striated 
muscles of the pelvic floor. Anatomically 
the postganglionic parasympathetic neuron 
corresponds to the somatic lower motor 
neuron (of the pudendal plexus), but func- 
tionally there is a definite discrepancy, in 
that the entire complex of the pregangli- 
onic plus the postganglionic (visceromo- 
tor) neuron is equivalent to a lower soma- 
tomotor neuron. This is of paramount 
importance for classification. 


As long as its lower somatomotor neuron 
is intact, a striated muscle displays a 
positive stretch reflex; i.e., it contracts 
when its tendon is tapped; the bladder 
muscle requires intactness of the pregan- 
glionic and postganglionic neuron in order 
to contract refiexly to the stimulus of 
stretch; intactness of the postganglionic 
neuron alone, i.e., the anatomic equivalent 
of a lower somatomotor neuron, does not 
safeguard a voiding contraction of any 
sort. Activity of the sacral segments 
(conus) plays an important role in the 
diagnosis of micturitional disturbances 
and can be determined by simple clinical 
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examinations: instillation of ice water into 
the bladder tests the visceromotor activity 
of the conus, while the bulbocavernosus 
reflex tests its somatomotor counterpart. 
If both reflexes are positive, one knows 
the lower visceromotor neuron (i.e., pre- 
ganglionic and postganglionic fibers) and 
the lower somatomotor neuron are func- 
tioning, and that the cause of present 
micturitional dysfunction must be located 
above the conus. 

While the origin and course of the lower 
visceromotor neuron is easily traceable, 
that of the upper visceromotor neuron, i.e., 
the supraspinal autonomic pathway, is 
much less defined. 

In Figure 2D, area 6 and the anterior 
portion of the hypothalamus are schema- 
tically shown as cortical and subcortical 
autonomic centers. Pool demonstrated in 
man that area 6 is facilitatory, area 8 
inhibitory, for micturition. The rest of 
the cortical and subcortical complexes in- 
volved in micturition and the course of 
efferent pathways are largely inferred, 
chiefly from data on animal experimenta- 
tion and partly from clinical observation. 


Some authors maintain that pathways 
from areas 6 and 8 double back to area 4, 
whence they descend with the long cor- 
ticospinal or corticoregulatory tracts in 
the lateral columns of the cord in order 
to synapse with the aforementioned inter- 
mediary cell complexes of the sacral seg- 
ments (medially and partly laterally to the 
anterior horn cells). 

It is unknown how impulses from the 
parietal neopallium (areas 6 and 8) reach 
the “head ganglion of the autonomics,” 
i.e, the hypothalamus (septal nuclei). 
McLean has stated that “there are known 
to be relay circuits from the frontal lobes” 
[mesopallium] “to the hypothalamus by 
way of the septal nuclei and medial fore- 
brain bundle, as well as through the dorso- 
medial nuclei of the thalamus and the 
periventricular system; but the anatomic 
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details of these fiber connections are still 
obscure.” It is, furthermore, unknown 
whether the impulses from areas 6 and 8 
synapse at the facilitatory and inhibitory 
areas of the anterior pontine brain and 
brainstem, respectively, or whether im- 
pulses from these regions reach the spinal 
cord by separate descending tracts. Fi- 
nally, facilitatory and inhibitory areas 
have been found in the cat’s cerebellum, 
but their descending anatomic pathways 
are not known. 

Per contra, those anatomic pathways 
are better known which connect the “vis- 
ceral brain” (archipallium) with the hypo- 
thalamus, whence impulses trans- 
mitted caudad through the dorsal longi- 
tudinal bundle. The term “visceral brain” 
is synonymous with the rhinencephalon or 
Broca’s limbic lobe. It comprises the 
olfactory structures, the hippocampal for- 
mation, the cingular gyrus and the hypo- 
thalamus, including the subcortical nuclei 
and connecting fiber tracts. Only part 
of this area subserves olfaction; projec- 
tion fibers and association fibers connect 
other senses (gustatory, visual, auditory, 
somesthetic and visceresthetic) with the 
association area of the temporal cortex, 
which is said to play an important role 
in emotion. In MacLean’s opinion, one 
part of this area (hippocampus) projects 
more to the posterior hypothalamus (or- 
thosympathetic), the other part (amyg- 
dala) to the anterior hypothalamus (para- 
sympathetic). 

Some impulses from the olfactory bulb 
reach, via the medial olfactory stria, the 
septal nuclei, whence they are conducted 
by the supracallosal striae to the dendate 
and hippocampal gyri which act as an 
affectoceptor station on the affectomotor 
hippocampus; thence the impulses travel 
via the fornix to the mammillary body; 
connections parallel with the median fore- 
brain bundle form a part of the outflow 
from the mammillary body to the inter- 
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peduncular nucleus and brainstem, while 
another part projects via the mammillo- 
thalamic tracts to the anterior nucleus of 
the thalamus and thence to the cingular 
gyrus. 

Other impulses from the olfactory bulb 
pass through the lateral olfactory stria 
to the amygdala, whence they travel by 
the stria terminalis to the septal nuclei; 
from here they proceed via the stria medul- 
laris to the habenulae and reach event- 
ually (by unknown pathways) the inter- 
peduncular nucleus and brain stem. 

In summary, there are the following 
supraspinal sources of visceromotor acti- 
vation: (1) Parietocortical; (2) fronto- 
cortical; (3) temporocortical; (4) tem- 
porosubcortical and hypothalamic; (5) 
mesencephalic, and (6) cerebellar. 

In comparison with this supraspinal 
visceromotor outflow, that of the upper 
somatomotor neuron to the pelvic floor 
muscles is easier to understand; volitional 
impulses originate at the paracentral 
lobule and are conveyed to the sacral seg- 
ments by the corticospinal or cortico- 
regulatory tracts. These impulses too, how- 
ever, are subjected to modulation by the 
frontal and visceral brain and by the re- 
ticular formation of the brainstem. 

Clinical Significance of Reflex Centers.— 
Reflex centers are located in the periphery, 
in the sacral, the upper lumbar and the 
lower thoracic segments of the cord, and 
in the supraspinal areas. Of these, the 
peripheral and spinal centers are of prac- 
tical interest to the urologist; the supra- 
spinal centers pose primarily problems to 
the neuropsychiatrist, in cases of intra- 
cranial lesions or psychogenic disturb- 
ances. 

The function of the peripheral (intra- 
mural and extramural) reflex centers is 
to maintain bladder tone and to adjust 
the viscus to increasing volumes. They 
transmit motor impulses of the parasym- 
pathetic pelvic nerves but are unable to 
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generate of themselves a voiding contrac- 
tion. Congenital paucity of the peripheral 
ganglia prevents the transmission of im- 
pulses and eventuates in megalobladder. 
Ganglionic blockade by pharmaca has a 
similar transient effect, reducing tone and 
contraction of the viscus. 

The hypogastric ganglia transmit im- 
pulses of the orthosympathetic presacral 
nerves to the trigone and lossosphincter of 
the bladder without interfering with the 
bladder’s function of evacuation; but dam- 
age of these ganglia, or of pathways 
synapsing in them, will lead to regurgita- 
tion of ejaculation, owing to paralysis of 
the lissosphincter, which contracts syner- 
gistically when the clonus of the bulbo- 
cavernosus and ischiocavernosus muscles 
ejects the sexual excreta from the pros- 
tatic portion of the urethra. Regurgita- 
tion of ejaculation may, therefore, result 
also from lumbar sympathectomy. 

The spinal reflex centers consist of a 
sacral and thoracolumbar portion. Both 
integrate the reciprocal action of expulsive 
and resistive forces. 

The reflex arcs of the sacral centers are 
composed of mucosal (exteroceptive) and 
muscular (proprioceptive) afferent and 
somatomotor and visceromotor efferent 
limbs (Fig. 3). Ice water stimulation of 
the mucosa of a patient with upper motor 
neuron lesions and without spinal shock 
results in reflex voiding and increased 
electromyographic activity of the anal 
sphincter, which is a representative of the 
striated pelvic floor musculature. The 
effect of ice water can be counteracted 
either by topical mucosal anesthesia with 
pontocaine or by spinal anesthesia. 

Thus direct reflex arcs link the mucosa 
to the detrusor and to the anal sphincter, 
respectively. The threshold of the mucosa- 
sphincter are is lower than that of the 
mucosa-detrusor arc. Experience with a 
large series of patients has shown that 
topical anesthesia dampens rather than 
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Fig. 3.—Sacral spinal processes from bladder to detrusor and striated muscles of pelvic floor. Sche- 
matic diagram shows one-half of gray matter of a sacral segment, with its afferent and efferent 
connections to the striated muscles of the pelvic floor, to the smooth bladder muscle, and to its mu- 
cosal lining. The circles embrace fibers coursing in the posterior root (left upper), anterior root, 
(right upper), pelvic nerve (left lower), and pudendal nerve (right lower). The simplified nerve 
network shown in the diagram is based upon a combination of concepts, one of which is the cur- 
rently accepted reciprocal, proprioceptive reflex pattern; and the other, the mucosal reflex pattern 
postulated on the basis of the present study. Afferent and efferent pathways contained in the sym- 
pathetics are not shown in the diagram. (Bors, E., and Blinn, K. A.: Spinal Reflex Activity from 
the Vesical Mucosa in Paraplegic Patients, A.M.A. Arch. Neurol. & Psychiat. 78:339-354 [Oct.] 1957. 
Corresponds to Fig. 6, p. 352.) 
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abolishes the mucosa-detrusor arc, in that 
the voiding reflex, uninhibited waves and 
autonomous waves persist after topical 
anesthesia. 

In addition to these direct reflex arcs 
there are indirect reflex arcs from feed. 
back mechanisms of the detrusor and the 
pelvic floor muscles, respectively; thus 
there is a detrusor-detrusor arc and a 
pelvic floor-pelvic floor arc, and—owing to 
the reciprocal innervation of the detrusor 
and the pelvic floor muscles—there are a 
detrusor-pelvic floor and a pelvic floor- 
detrusor arc. 

Topical anesthesia of the mucosa acts 
on both the direct and indirect reflex arcs, 
and its practical application resulted in a 
well-balanced bladder function in 26 per 
cent of 112 traumatic and one-half of 12 
nontraumatic patients. The conversion of 
a temporary into a permanent result by 
surgical means is not possible, because the 
afferent mucosal pathways are indistin- 
guishable from other fibers with which 
they course in the mixed pelvic and hypo- 
gastric nerves. 

Since the sacral nerves contain mucosal 
and proprioceptive afferent as well as ef- 
ferent fibers, differential or complete sac- 
ral nerve anesthesia acts on the direct 
and on the indirect reflex arcs, but pu- 
dendal nerve anesthesia acts only upon 
the indirect reflex arcs, because these 
nerves do not contain vesical mucosal 
afferents. Sacral or pudendal neurotomies 
convert a transient anesthetic effect into 
a permanent one. These operations, how- 
ever, are rarely indicated (2.5 per cent or 
less) because an equally good result may 
be achieved from a combination of resec- 
tion of the anterior vesical lip, which con- 
tains striated muscle fibers, and the re- 
spective anesthetic procedures. 

The results of topical, sacral and pu- 
dendal nerve anesthesia were compared in 
34 cases, and were good in 29, 23, and 18 
per cent, respectively. One cannot, how- 
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ever, prognosticate the results, which 
depend upon the precarious equilibrium of 
the conflicting reflex arcs at the time of 
the examination. Responses to the respec- 
tive anesthetic procedures obtain first 
when an optimal, but unpredictable, time 
has been reached. At times exteroceptive, 
at another time proprioceptive impulses 
seem to shift the fulcrum of the spinal 
balance. In some instances topical anes- 
thesia produces an effect similar to that 
of either pudendal or sacral nerve anes- 
thesia; then one may perhaps presume 
that in the former instance the exterocep- 
tive impulses are as important as are the 
somatoproprioceptive, and that in the lat- 
ter instance the exteroceptive impulses 
are as important as the sum total of (1) 
part of the exteroceptive and (2) a com- 
bination of visceroproprioceptive and 
somatoproprioceptive impulses for the in- 
hibition of bladder function. 


Although topical, pudendal or sacral 
nerve anesthesia is chiefly indicated in 
the presence of upper, visceromotor and 
somatomotor neuron lesions, sporadic 
cases with lower, visceromotor and soma- 
tomotor neuron lesions have benefited from 
topical anesthesia also. On the basis of 
these observations one is tempted to con- 
jecture that a reflex arc between the 
mucosa and the lissosphincter exists at 
the lumbar segments, whereto the pro- 
prioceptive afferents of the lissosphincter 
feed back. Since the lisscsphincter and 
rhabdosphincter are in closest proximity 
in the anterior lip of the vesical neck, it 
is possible that some of the good results 
of pudendal nerve anesthesia or neurotomy 
in cases of upper motor neuron lesions 
are partly caused also by a secondary re- 
laxation of the lissosphincter when the 
myotatic effect of the rhabdosphincter’s 
pull is eliminated. 

If a bladder is completely deafferentated, 


i.e., all exteroceptive and proprioceptive 
impulses are abolished by disease (tabes) 
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sympathetic: 


Smooth: detrusor 


N. supply: Para- 
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Functional Significance of the Bladder—Pelvic Floor Musculature 
FORCES OF EXPULSION 


{ Ventral external longitudinal detrusor muscle 
| fibers: Pubovesical muscles and ligaments 
Dorsal external 

longitudinal detrusor muscle fibers 


{ Rectovesical 
|muscles 

arcuate 
muscle of Wessen 


Opening of Dorsal and ventral external longitudinal detrusor muscle fibers to 
vesical neck |trigone. Dorsal internal longitudinal detrusor muscle fibers to trigone 
Ventral internal longitudinal detrusor muscle fibers to urethra: 


Fixation of 
vesical neck 


Closing of | Anterior longitudinal urethral muscles 

ureter Dorsal external longitudinal detrusor muscle External longitudinal 
Chselne of fibers: Circular detrusor muscle fibers jureteric muscle: 
vast ) Ventral internal longitudinal detrusor muscle {Waldeyer’s sheath 


|fibers: Dorsal transverse detrusor muscle fibers Sphincter uretericus 
Dorsal external longitudinal detrusor muscle fibers: 


AUXILIARY FORCES OF EXPULSION 


Vesico deferential muscles 


2. Striated cloacal 


muscles Closing of vesical neck: 
N. supply: | 
somatic S2-S4 muscle). 


3. Striated caudal 
muscles 
N. supply: somatic 


Fixation of vesical neck: 
O 
S1—Co-1 


Striated : Diaphragm 
N. supply somatic |T6-T12{ : Abdominal muscles 
II. FORCES OF RETENTION 
(Closing of (1) Circular detrusor fibers: Fundus ring. 1+2(a+b): 
1. Smooth: trigonal vesical neck: (2) Trigonal muscle: a) ventral gray portion Internal vesical 

(sphincter) b) dorsal red portion sphincter 
N. supply: of McCrea 
Orthosympathetic 1+2 (b): 
T-11—L-2 Internal arcuate 


muscle of Wesson 


\Closing of ureter and ejaculatory ducts: Internal longitudinal ureteric muscles 


( Approximation of trigone: 
dorsal portion of striated fibers from urethral sphincter 


ventral portion of striated fibers from urethral sphincter (ant. arcuate 


External vesical sphincter of McCrea 


Puboprostatic muscles from pubococcygeal muscle 
pening or closing of vesical neck by (depression or elevation) : 
Levator ani muscle and coccygeal muscle 


or by complete posterior rhizotomy below 
the level of a cord transection, a flaccid 
paralysis results. In the cases of tabes, 
the paucity of coarse trabeculations may 
be perhaps explained by the lack of sacral 
visceromotor impulses, because the defec- 
tive afferent limb of the reflex arc fails 
to activate the neuromuscular unit of the 
detrusor. 

Per contra, muscular hypertrophy with 
coarse trabeculations develops either when 
erratic, incoordinated impulses reach the 
viscus or when increased volleys of motor 


impulses reach the bladder muscle in an 
attempt to overcome increased resistive 
forces, be they of organic (prostatic hyper- 
trophy) or of neurogenic (overfacilitation 
of lissosphincter and/or rhabdosphincter) 
origin; this bombardment leads cysto- 
metrically to autonomous and/or unin- 
hibited waves. 

Two other spinal reflexes should be men- 
tioned, one occurring physiologically, the 
other pathologicaily; the former is a 
viscerocutaneous and_ viscerovasomotor 
reflex, depending upon thoracolumbar and 
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sacral afferents and thoracic (T-11, T-12) 
efferents; Adams-Ray and Norlén de- 
scribed this reflex, which leads to pallor 
and hyperalgesia of the eleventh and 
twelfth thoracic dermatomes upon disten- 
tion of a normal bladder. The latter, a 
viscerovisceral and viscerovasomotor re- 
flex, occurs only in cases with cord dam- 
age above the sixth thoracic level (i.e., 
above the splanchnic outflow), provided 
that the cord segments below that level 
are not destroyed; the reflex response— 
called autonomic hyperreflexia—consists 
of paroxysmal hypertension, bradycardia, 
pilomotor and sudomotor discharges, 
pounding headache, flushing of the face 
and neck and clogging of the nasal pas- 
sages. Distention of the bladder is one 
of the stimuli which elicit the response 
that results from the lack of supraspinal 
medullary reflex regulation of the splanch- 
nic and peripheral vasculature. Topical 
anesthesia can reduce and sacral nerve or 
spinal anesthesia can abolish this reflex, 
which should be known to every cystos- 
copist, because the syndrome is dangerous 
and has caused fatalities from subarach- 
noid cerebral hemorrhage. 


The supraspinal reflex centers concern 
the subcortex and cortex of the visceral 
brain, which, through its projection and 
association fiber system, is endowed to 
paralyze both thought and action. On the 
other hand, impulses from the periphery 
(e.g., elicited by various degrees of bladder 
stretch) will condition the hypothalamic 
(septal) stations for ready response. 


Since impulses from all senses of the 
body reach the temporal association area, 
the significance of the visceral brain in 
psychogenic micturitional dysfunction is 
easily understandable. Mental intellectual 
work or emotion, e.g., fear, has been 
known to cast a cystometrically recordable 
impact on bladder function ever since the 
first experiments by Mosso and Pellacani 
in 1881. Numerous observers have con- 
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firmed the significance of emotion for mic- 
turition; Straub, Ripley and Wolf have 
shown that anxiety and resentment cause 
a hyperactive bladder, while repression, 
withdrawal or the feeling of being over- 
whelmed leads to a hypoactive bladder, 
with occasional complete retention. Many 
such patients have been repeatedly sub- 
jected to operative treatments of various 
magnitudes by urologists, when all they 
needed was a psychiatrist. 

Another reflex demonstrates the impor- 
tance of the projection and association 
fibers that link the frontal, temporal and 
occipital systems to the visceral brain. 
Penfield witnessed this conditioned viscero- 
cortical reflex in Bykov’s Institute in 
Russia; in this experiment it was rossible 
to elicit or suppress the desire to vcid by 
visual impressions of the cystometric pres- 
sure gauge alone, independent of the vol- 
ume of the bladder’s contents. 


In the realm of cerebral reflex activity 
belong also the micturitional phantom sen- 
sations that can be observed in paraple- 
gics; these vary from urgency and a con- 
tinuous desire to void to a feeling that 
micturition is in progress; some are pres- 
ent spontaneously, others can be induced 
by drinking water (i.e., olfactory, gusta- 
tory, visual, visceresthetic and somesthe- 
tic impulses); still others from seeing 
bedpans. These phantoms exist, although 
the physiologic desire of micturition is 
absent, owing to complete cord transec- 
tions. The phantoms usually disappear 
after six months; they are considered pos- 
tural, and they result probably from a 
cross stimulation between efferent and 
afferent pathways that are “short cir- 
cuited” at the central stump of the severed 
spinal cord. 

Classification. — The following points 
should be considered when the heretofore 
presented theoretical information is prac- 
tically used for diagnosis and classification 
of bladder dysfunction: 
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1. The extent and level of the neuro- 
logic lesion must be analyzed in detail 
because the involvement of pathways 
determines the type of micturitional dis- 
turbance which of itself is not necessarily 
pathognomic. 


2. The sacral spinal cord centers are of 
paramount significance for a classification, 
because at that point the upper and lower 
motor neurons of bladder activity synapse. 


Examples may illustrate each of these 
two points: Overdistention of the bladder 
can develop alike from pure sensory or 
from pure motor disease, and gives of 
itself no clue as to dts cause; e.g., tabes 
versus acute poliomyelitis. Detrusor inac- 
tivity (retention) of tabes is caused by 
the lack of visceromotor impulses because 
of deafferentation, i.e., interruption of the 
sensory limb of the spinal reflex arc; de- 
trusor inactivity (retention) of poliomye- 
litis is the result of edema which extends 
from the anterior horn cell to the viscero- 
motor cell complex, thus interrupting the 
motor limb of the spinal reflex arc. By 
the same token, incomplete lesions above 
the spinal cord centers produce a similar 
type of bladder dysfunction, irrespective 
of the causation but depending rather on 
the extent of damage to the respective 
pathways. On the other hand, complete 
lesions below the sacral spinal centers 
differ distinctly from those above the 
conus. 

Three groups of micturitional dysfunc- 
tion can be distinguished: (1) pure sen- 
sory neuron lesions (tabes, diabetes, spino- 
thalamic tractotomy, frontal leucotomy) ; 
pure motor neuron lesions (poliomyelitis, 
amyotrophic lateral sclerosis), and sen- 
sory-motor neuron lesions. In each in- 
stance the level of the lesion is determined, 
and its extent, whether incomplete or 
complete. In the presence of sensory- 
motor neuron lesions it is necessary to 
assess the involvement of the motor neu- 
ron, namely, above the conus (upper motor 
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neuron lesion), or at or below the conus 
(lower motor neuron lesion). An even finer 
differentiation is possible in cases of so- 
called “mixed” sensory-motor neuron le- 
sions, which distinguishes an upper from 
a lower, visceromotor or somatomotor 
neuron lesion, respectively. This can be 
done by means of the ice water and bulbo- 
cavernosus tests, which are positive in 
upper visceromotor and somatomotor neu- 
ron involvement. 

When one adds a urologic terminology 
of bladder function (balance or imbalance, 
expressed as a percentage of the ratio 
residual: capacity, based upon a normal 
capacity of 300 ml.), a classification results 
which describes the neurologic deficit and 
the functional condition of the viscus. 

Clinical History, Examination and Diag- 
nosis.—The diagnosis is made on the basis 
of the clinical history and various neuro- 
logic and urologic examinations. The his- 
tory considers the sensations of the desire 
to void and of bladder distention, the in- 
itiation and inhibition of micturition and 
the type of incontinence. 

The desire to void is absent in all com- 
plete sensory and sensory-motor neuron 
lesions, in cases with bilateral chordotomy 
or injury to the pelvic nerves. The sen- 
sation of distention is absent in cases of 
complete upper sensory-motor neuron le- 
sions above the sixth thoracic level. 

Initiation (if present) is reflex in cases 
of complete, and precipitous in cases of 
incomplete, upper sensory-motor neuron 
lesions; it is (if present) by strain in 
cases of lower sensory-motor neuron le- 
sions and in cases of sensory lesions. 

Inhibition is either absent or paradoxi- 
cal (i.e., a fleeting interruption of the 
urinary stream during a bout of skeletal 
“mass reflex” spasticity) in cases of com- 
plete upper sensory-motor neuron lesions, 
or passive when initiation was by strain 
in cases of sensory and complete lower 
sensory-motor neuron lesions. 
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’ Incontinence can be: (1) precipitous 
(incomplete upper sensory motor neuron 
lesions) ; (2) reflex (complete upper sen- 
sory motor neuron lesions); (3) stress 
(lower sensory-motor or lower somato- 
motor neuron lesions) ; (4) overflow (sen- 
sory lesions, upper or lower sensory motor 
neuron lesions), and (5) “nonresistance” 
(“mixed” sensory-motor neuron lesions). 

The clinical neurologic examination 
determines, as has been mentioned, the 
level and extent of the lesion and the 
visceromotor and somatomotor activity of 
the conus. 

The urologic examination consists of the 
following studies: (1) cystoscopic (with 
testing of the sensory perception of the 
mucosa) ; (2) sphincterometric; (3) cys- 
tometric; (4) urethrocystographic; (5) 
capacity-residual tests, and (6) electro. 
myographic examination (when equipment 
is available for this special procedure). 

Some Guiding Thoughts for Surgical 
Therapy.—In most instances micturitional 
disturbances can be traced back eventually 
to detrusor dysfunction, which is occa- 
sionally complicated by a neurologic or 
urologic sphincteric deficit. In order to 
devise rational therapeutic interventions 
one must determine the nature of the de- 
trusor and sphincter disturbance. 

Surgical interventions are either neuro- 
logic or urologic. The former consist of 
various types of anesthesia (topical, pu- 
dendal, sacral, spinal) or sections of the 
respective nerves, additional pelvic and/or 
hypogastric neurotomies, occasionally dif- 
ferent types of rhizotomies, conectomy, 
cordectomy and subarachnoid alcohol 
block. The latter four procedures apply 
exclusively to cases of traumatic cord 
lesions. Among the urologic procedures 
belong transurethral resection of the vesi- 
cal neck, resection of the prostate, open 
plasty of the vesical neck, Rochet-Théve- 
not’s “reneurotization” operation, partial 
cystectomy, Bricker’s conduit operation, 
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ileocystoplasty and suprapubic cystotomy 
or ileocystostomy with closure of the vesi- 
cal neck. Sporadic attempts have been 
made to correct sphincteric incompetence 
either by urethroplasty with plication or 
by the application of compressing ballon 
prostheses introduced through a sleeve of 
epidermis around the urethra. 


In the following section an attempt is 
made to fit some of the various procedures 
to the respective detrusor and/or sphincter 
dysfunction. Before discussing this sub- 
ject, however, it should be stated that (1) 
all organic obstructive uropathic charge 
must be eliminated prior to other inter- 
ventions; (2) that surgical, neurologic 
and/or urologic procedures of any kind 
become indicated only after a sufficiently 
long period of conservative treatment, 
which consists of administration of drugs, 
bladder training and anesthetic proce- 
dures, compatible with the respective con- 
dition, and (3) that an indwelling cath- 
eter is still an excellent instrument, the 
use of which may obviate some of the 
fatalities which have resulted from “bold” 
procedures. Under no circumstances 
should patients with psychogenic micturi- 
tional dysfunction be exposed to any oper- 
ation before competent psychiatric treat- 
ment has been completed. 


Primary detrusor inactivity with and 
without competent sphincter function may 
occur with a variety of congenital and 
acquired conditions of the visceromotor 
and sensory motor neuron type. Detrusor 
inactivity with competent sphincters may 
be managed in the following manner: 
1. Visceromotor neuron lesions due to con- 
genital paucity of ganglion cells—megalo- 
bladder : cystostomy or ileocystoplasty ; the 
latter is also suited for those acquired con- 
ditions which lead to a muscular atrophy 
with formation of cellules and diverticula 
of the detrusor. 2. Sensory motor neuron 
lesions resulting from pelvic nerve damage 
following Miles’ operation: transurethral 
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resection or prostatectomy. 
motor neuron lesions from cord trauma 


3. Sensory 


and spinal shock: indwelling catheter. 
4. Lower sensory-motor neuron lesions: 
transurethral resection. 5. Sensory motor 
neuron lesions of myelodysplasia: cystos- 
tomy or ileocystoplasty. 

If primary detrusor inactivity is asso- 
ciated with sphincteric incompetence, e.g., 
in cases of myelodysplasia, closure of the 
vesical neck can be combined with either 
cystostomy or ileocystostomy, or a Bricker 
conduit operation may be performed. 

Secondary detrusor inactivity is usually 
reflex, resulting either from deafferenta- 
tion of the bladder or from overfacilitation 
of the pelvic floor musculature, or a com- 
bination of both; it is commonly associated 
with sphincteric competence. 1. Sensory 
neuron lesions of tabes and diabetes may 
be treated initially by anesthetic proce- 
dures, then by transurethral resection or 
partial cystectomy. 2. Upper sensory motor 
neuron lesions due to congenital (sacral 
aplasia, myelodysplasia) or acquired (cord 
trauma) causes, may benefit from anes- 
thetic procedures and neurotomies with or 
without additional transurethral resection. 

Detrusor hyperactivity is common with 
upper sensory motor neuron lesions. Usu- 
ally it is associated with competent sphinc- 
ters in cases of cord trauma. To weaken 
the hyperactive detrusor pelvic neurotomy, 
sacral neurotomy or the subarachnoid in- 
jection of absolute alcohol may be used; 
the latter is indicated in cases of cord 
trauma with continuously decreasing blad- 
der capacity, accompanied by severe skele- 
tal spasticity and/or autonomic hyper- 
reflexia. 

Detrusor hyperactivity with sphincteric 
incompetence in cases of myelodysplasia 
may require either Bricker’s conduit, Cor- 
donnier’s ileocystostomy or Gross’ cystos- 
tomy with operative closure of the vesical 
neck. 

Tertiary detrusor dysfunction or struc- 
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tural bladder contracture may follow 
traumatic upper and lower sensory, motor 
neuron lesions alike. If the sphincters 
are competent, an ileocystoplasty may be 
done; if they are incompetent, Bricker’s 
conduit operation may be useful. 

In all fairness, it should be stated that 
the magnitude of the enthusiasm for the 
various urologic procedures, with the ex- 
ception of transurethral resection, exceeds 
that of the postoperative observation time; 
fatalities have been reported, and how 
many failures have not been published 
remains unknown. 


SUMMARY 


In summing up the value of the newer 
myologic and neurologic aspects of the 
human urinary bladder, presented in this 
paper, one may state that these facts have 
contributed to widen the horizon of under- 
standing some facets of micturitional dys- 
function; but much more research in anat- 
omy and physiology will be necessary 
before the clinician’s goal is reached, i.e., 
that state of utopia in which any type of 
pathologic vesical function could be treated 
with so rational a management that a 
minimum of intervention would produce a 
maximum of success, 


ZUSAM MENFASSUNG 


Der Wert der in dieser Arbeit darge- 
stellten neueren myologischen und neuro- 
logischen Auffassungen in Bezug auf die 
menschliche Harnblase lasst sich in der 
Feststellung zusammenfassen, dass sie zur 
Erweiterung unseres Verstaindnisses man- 
cher Eigenheiten funktioneller Harnsté- 
rungen beigetragen haben. Es _ bedarf 
jedoch noch erheblich umfangreicherer 
Forschungsarbeit auf dem Gebiete der 
Anatomie und der Physiologie, bis das Ziel 
erreicht ist, von dem der Kliniker traumt, 
namlich dass jede Form krankhafter Bla- 
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senfunktion so rational behandelt werden 
kann, dass ein minimaler Eingriff zu 
einem maximalen Erfolg fiihrt. 


RESUME 


Résumant la valeur des nouveaux as- 
pects myologiques et neurologiques de la 
vessie chez l’homme, I|’auteur estime que 
ces faits ont contribué a éclairer certains 
aspects des dysfonctions urinaires; mais 
bien des recherches sont nécéssaires avant 
que soit atteint le but du clinicien, qui est 
de parvenir a traiter n’importe quel type 
d'affection vésicale, permettant d’obtenir 
un résultat optimum avec une intervention 
réduite 4 son minimum. 


RESUMEN 


Resumiendo los ultimos estudios hechos 
sobre el aparato muscular y el sistema 
nervioso de la vejiga urinaria, y que se 
presentan en este articulo, podemos decir 
que estos hechos han contribuido a ensan- 
char el horizonte para solucionar ciertos 
aspectos de los trastornos funcionales de 
la micciOn; pero alin se necesita mas labor 
de investigacién anatomica y fisiolégica 
antes de alcanzar la meta clinica, es decir, 
aquel estado utédpico en el que cualquier 
alteracion funcional de la vejiga puede tra- 
tarse de tal forma que con una operacién 
sencilla se obtengan resultados brillantes. 
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Le recenti conoscenze sugli aspetti mio- 
logici e neurologici della vescica urinaria 
umana, descritte in questo lavoro, sem- 
brano portare un notevole contributo alla 
comprensione delle disfunzioni urinarie; 
molte ricerche, tuttavia, sono ancora neces- 
sarie nel campo dell’anatomia e della fisio- 
logia prima che si possa raggiungere quella 
condizione ideale rappresentata dalla pos- 
sibilita di curare nel modo pit perfetto 
qualunque disfunzione urinaria, 
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No clinician lives long enough to write a book on prognosis. 


—Mackenzie 


Meditation before operating is another procedure no less important than. proper 


operation technique or suitable post-operative care. 


—Hohlman 
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Obstetric and Gynecologic Surgery 


Ectopic Pregnancy 


Pathologic Features and Management of Unusual Types 


of ectopic pregnancy is one of the 

most interesting in the field of ob- 
stetrics. Its interest for those who spe- 
cialize in various branches of surgery lies 
in the fact that the complication is not too 
common even in the practice of obstetri- 
cians and gynecologists; and it is unusual, 
therefore, for any general surgeon to have 
had a wide personal experience in private 
surgical practice or even in connection 
with general surgical clinic services. 

The following observations are based on 
an experience of nearly forty-five years 
at the Cook County Hospital; twenty-eight 
years at Research and Educational Hos- 
pital of the University of Illinois College 
of Medicine; five years at the teaching 
hospital of the University of Iowa College 
of Medicine, and six years in association 
with Chicago Lying-in Hospital and the 
Chicago Maternity Center, together with 
forty-four years in part-time private spe- 
cialty practice. 

They are based also on anatomic and 
physiologic research necessary in the pro- 
duction of the accompanying illustrations. 

The pregnancy is usually single and 
located in various parts of the tube, in the 
ovary or in the abdominal cavity. Twin 
pregnancy may occur with one twin in a 
tube and the other in the uterus. The 
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two fetuses may be present in the same 
tube, or there may be one in each tube. 
These conditions may be difficult to diag- 
nose preoperatively and can be over- 
looked, even at operation, with disastrous 
results. Fortunately, they are encountered 
only rarely, and it is this fact, plus the 
unusual clinical picture many of them pre- 
sent, which prompted this paper. 

Before discussing these rarer forms, I 
should like to describe, for the sake of 
comparison, the more common isthmic and 
ampullary types. 

Isthmic Ectopic Pregnancy.—This is 
decidedly common and frequently fatal 
unless quickly diagnosed. The patient 
must be laparotomized and treated for 
shock and hemorrhage. 

Bleeding into the abdominal cavity is 
profuse, as a rule, at about the sixth week. 
There may be vaginal spotting, but there 
is relatively little passage of decidua, 
although fragments are frequently seen if 
looked for among the small clots expelled. 
Frozen section may reveal flat polyhedral 
cells arranged in a mosaic pattern. The 
absence of chorionic villi helps to differ- 
entiate the condition from an incomplete 
or threatened abortion. The uterus is only 
slightly enlarged and as a rule, not dis- 
placed. Moving the cervix or body of the 
uterus causes pain. There may be a uni- 
lateral or cul-de-sac mass that feels soft 
and doughy, and colpocentesis through the 
cul-de-sac reveals dark liquid blood. 

The general symptoms are pain, nau- 
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sea, vomiting, moderate fever, leukocytosis 
and urgency and frequency of urination, 
with a shifting line of dullness in the 
flank in some cases. A weak, rapid and 
compressible pulse, pallor and syncope 
complete the clinical symptoms. The re- 
sult of the Friedman test is often nega- 
tive. 


Ampullary Ectopic Pregnancy.—When 
the pregnancy is located near the distal 
end of the tube a strikingly different clini- 
cal syndrome is presented. This type is 
less frequent and much less likely to be 
fatal. The distensibility of the tube often 
permits development of the ovum for ten 
to twelve weeks before rupture, or, much 
more frequently, tubal abortion occurs. 
Bleeding is slower and much less profuse; 
fainting and prostration are less severe 
and, because of the size of the tubal mass, 
are often misdiagnosed as pelvic inflam- 
matory disease. In doubtful cases a col- 
pocentesis or colpotomy yielding blood will 
often confirm the diagnosis. In most cases 
the result of the Friedman test is positive. 


Twin Ectopic Pregnancy.—When only 
one tube is occupied, twin ectopic preg- 
nancy does not differ in its clinical be- 
havior from the single pregnancy, except 
possibly that more rapid growth may 
cause earlier rupture after implantation. 
When the twins occupy separate tubes, 
however, there is danger that the unrup- 
tered pregnancy may not be diagnosed at 
the time of operation on the ruptured tube. 
This is not surprising in some cases. Given 
a woman presenting the typical signs and 
symptoms of ruptured ectopic pregnancy 
who is in critical condition because of 
hemorrhage and shock, speed in stopping 
blood loss and combatting further shock is 
essential. The surgeon’s diagnosis is con- 
firmed by the bluish color of the perito- 
neum as the abdomen. is opened, and the 
pelvic viscera are obscured by the intra- 
peritoneal blood. Elevation of the uterus 
and adnexae may be difficult because of 
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adhesions caused hy antecedent pathologic 
conditions, The surgeon feels a mass which 
gives him the impression of an ectopic 
pregnancy in the region of one tube, and, 
as he frees and elevates the mass, gross 
examination proves the impression to be 
correct. He may be excused to some extent 
if, on removing the mass, insuring hemo- 
stasis and taking out blood clots and free 
blood, he overlooks the remaining tube and 
its pregnancy and closes the abdomen 
without making the diagnosis. 


The rule is, therefore, to inspect both 
tubes and both ovaries, together with both 
uterine cornua, in order to avoid the 
embarrassment of a second ruptured 
ectopic pregnancy within a few weeks. 


Combined Ectopic Pregnancy.—Uterine 
pregnancy combined with pregnancy in a 
tube offers great difficulty in diagnosis, 
both before and after rupture of the 
ectopic gestation. On vaginal examina- 
tion, the size of the uterus is observed to 
be increasing normally for the stage of 
gestation; all the presumptive signs of 
normal pregnancy are present, and only 
the presence of a tender mass in the region 
of the tube and an aching, crampy pain on 
one side suggest the possibility of an 
ectopic pregnancy. 

When rupture occurs in such cases the 
signs and symptoms of a ruptured ectopic 
gestation manifest themselves. In these 
circumstances, however, the uterus is 
usually stimulated to contract and expel 
its contents. The medical attendant who 
is called in is presented with the evidence 
of an abortion at about two to three 
months. Naturally he suspects that he is 
dealing with a criminal abortion and 
protects himself by calling for consul- 
tation, Thus valuable time may be lost 
in preparing for and carrying out an 
exploratory laparotomy, and during this 
delay the patient may become exsangui- 
nated. The proper procedure is imme- 
diate operation, regardless of the pos- 
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sibility of criminal induction of the 
abortion, since the patient is entitled to 
surgical care even if the bleeding into the 
abdomen is caused by perforation of the 
uterus by an abortionist’s curette or some 
instrument used by the patient for the 
same purpose. Consultation, if available, 
is important, as is a careful written de- 
scription of the abnormalities present at 
the time of operation. These should be 
made in duplicate and a personal copy 
kept by the surgeon, because of the medi- 
colegal potentialities inherent in such 
cases. 


Ovarian Ectopic Pregnancy.—This is 
indeed a rare condition. It almost never 
progresses beyond two months’ gestation. 
Before rupture the signs are those of a 
swollen, tender ovary, which may be 
prolapsed into the cul-de-sac of Douglas 
on either side. Just before rupture it 
may be exquisitely tender. The crampy 
pain of the tubal pregnancy is usually 
absent. The clinical picture at rupture 
cannot be distinguished from that of a 
ruptured tubal pregnancy. 

The treatment is immediate laparotomy, 
but, in -contradistinction to tubal preg- 
nancy, for which salpingectomy is the 
rule, resection of that part of the ovary 
involved in the gestation is recommended, 
especially if the other ovary is badly dam- 
aged or may have been previously re- 
moved. 

Interstitial Ectopic Pregnancy.—One of 
the most confusing forms of ectopic gesta- 
tion is observed when nidation occurs in 
the interstitial portion of the tube. Diag- 
nostically it is unlike any other form of 
ectopic pregnancy; the fundamental 
reason for this is, as with other forms of 
ectopic pregnancy, anatomic. When im- 
plantation occurs in this location the wall 
of the tube is supported by the surround- 
ing uterine musculature. Hypertrophy of 
the muscle fibers therefore occurs as in 
normal pregnancy, but to a somewhat 
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Fig. 1.—Isthmie ectopic pregnancy. Operative ex- 
posure showing associated omental and bowel 
adhesions. 


Fig. 2—Ampullary ectopic pregnancy. Distentien 
of distal end of tube and operative technic of 
removal are shown. 
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Fig. 3.—Ovarian ectopic pregnancy. Drawing 
from fresh specimen of unruptured ovarian 
ectopic pregnancy. 


lesser degree. In these circumstances an 
eccentric development of the uterine 
fundus occurs, causing a deviation of the 
uterine canal to the opposite side. The 
affected cornu becomes much larger and 
softer than its counterpart, and the latter 
may be mistaken for a fibroid on the wall 
of a pregnant uterus. 

In such a case, any oné of three or 
possibly four terminations may occur. If 
nidation is near the uterine cavity, abor- 
tion into the uterus and eventually into 
the vagina may occur. If it is near the 
isthmic portion of the tube, it may rupture 
into the abdominal cavity at the second 
or third month. If it is near the central 
part of the interstitial portion of the 
tube, development of the embryo may con- 
tinue to the fifth month or longer before 
rupture occurs, extruding the embryo into 
the abdominal cavity. In such cases the 
uterus extending to the region of the um- 
bilicus will have been palpated and visu- 
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alized by the attending physician. The 
patient will have felt life. The heart 
tones of the fetus will have been heard, 
and all thought of a possible ectopic gesta- 
tion will have been discarded. 

When rupture occurs there are usually 
severe shock, pain and evidence of exten- 
sive intra-abdominal hemorrhage.  Col- 
pocentesis reveals dark free blood. Biman- 
ual examination discloses a ‘five-month 
sized” uterus displaced laterally and 
tender on motion, and a sterile probe in 
the uterus demonstrates the rupture. The 
fetus may be felt as a tumor mass above 
the umbilicus and close to the liver or 
spleen. The exact nature of the mass is 
shown by a roentgenogram. 

The fourth and rarest outcome of this 
type of ectopic pregnancy is a missed abor- 
tion, in which the fetus dies and remains 
in this location after atrophy. 

The management of ruptured intersti- 
tial ectopic pregnancy consists of imme- 
diate blood replacement and laparotomy. 


Fig. 4.—Interstitial ectopic pregnancy. Ruptured 
six months pregnant poe showing hysterectomy 
technic. 
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The ruptured horn of the uterus is so 
badly damaged, as a rule, that it has been 
my custom to do an abdominal hysterec- 
tomy, total if the patient is in fairly good 
condition, supracervical if she is not. The 
cervix can be dealt with later from below, 
if necessary, by amputation or cauteriza- 
tion. The fetus is removed from its loca- 
tion, and if there has been an infected 
hematoma it may have to be drained. 

| Fibroids Associated with Ectopic Preg- 
nancy.—This association is much more 
common than is generally supposed. It 
seems to be particularly so at Cook County 
Hospital, where about 90 per cent of the 
patients are Negroes. This may be due 
in part to the high incidence of con- 
comitant fibroids and chronic adnexal 
disease. Several clinical points deserve 
special mention. Fibroids in the imme- 
diate vicinity of the tube may interfere 
with its transportation function by direct 
compression or by distortion, thus favor- 
ing delayed transportation and tubal nida- 
tion. An ectopic pregnancy is an ab- 


Fig. 5,—Ectopic pregnancy in association with 
leiomyomas of uterus. 
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Fig. 6.—Vaginal removal of ruptured isthmic 
ectopic pregnancy. Patient in severe shock. 


dominal, not a pelvic, lesion if associated 
with a fibroid uterus of a size suitable to 
a three-month pregnancy or larger. This 
anatomic fact makes satisfactory biman- 
ual examination of the adnexae next to 
impossible in most cases, and the difficulty 
is progressively greater when the fibroids 
are larger. Another factor that must be 
taken into consideration is that colpocen- 
tesis may be difficult or impossible in the 
presence of cervical fibroids, because of 
the distortion of the cul-de sac by sub- 
serous myomas. 

The other problem confronting the sur- 
geon in this case is what to do with the 
fibroid uterus after removing the ectopic 
tube. I perform myomectomies for small 
fibroids and hysterectomies for the larger 
type, since in my opinion the mother’s 
chances of delivering normal full-term 
babies are only fair and a second lapa- 
rotomy for the removal of a myoma within 
a year or two is not justifiable. I am 
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guided to a considerable extent in this 
decision, however, by the expressed wishes 
of the husband and wife and by the sur- 
rounding circumstances. 

Vaginal Removal of an Ectopic Preg- 
nancy.—Some patients are in such severe 
shock on arrival at the hospital that the 
surgeon hesitates to do a laparotomy, and 
yet, obviously, if the hemorrhage is not 
stopped she will not survive. In such 
cases the use of 1 per cent procaine hydro- 
chloride solution, pudendal block anesthe- 
sia and pericervical injection, followed by 
vaginal colpotomy, permit removal of the 
tube with a minimum of time consumption 
and shock, especially if the patient is a 
multipara with moderate descensus. 

An inverted T incision is made in the 
anterior vaginal wall, and the bladder is 
pushed upward and held by an angle 
retractor. After the uterovesical fold has 
been opened, a tenaculum is used on the 
anterior wall to antevert the uterus 
through the incision. As the fundus is 
brought forward, the pregnant tube and 
mesosalpinx come into view; these are 
clamped and the tube removed. The meso- 
salpinx is tied, the fundus is returned to 
the abdomen and the inverted T incision 
is closed. A posterior colpotomy permits 
removal of clots and free blood from the 
cul-de-sac, after which a Penrose drain is 
inserted. 

Oxygen, as well as intravenous blood 
and fluids, can be given in several veins 
under pressure, if necessary, during the 
operation, which consumes about twenty 
minutes. I have repeatedly observed that 
the shock symptoms improve as soon as 
the tube is clamped off and the blood is 
released from the peritoneal cavity. 


Rupture into the Broad Ligament.—A 
rare type of ectopic pregnancy is encoun- 
tered when the rupture occurs in that 
portion of the tube wall which is opposite 
the mesosalpinx. A broad ligament hema- 
toma forms, and occasionally the fetus 
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may continue to develop between the 
leaves of the broad ligament. 


In such a case the blood is extraperi- 
toneal, dissects upward and can be felt 
as a unilateral tumor extending as high 
as the umbilicus. There are less pain and 
shock and no shifting dullness in the flank. 
Absorption of blood accounts for asso- 
ciated jaundice, which appears in about 
forty-eight hours. On vaginal examina- 
tion the uterus is found displaced sharply 
to the opposite side. Colpocentesis may 
give a negative result unless the needle 
is directed upward and laterally, in the 
direction of the affected broad ligament. 

The patient should be operated upon 
abdominally, the broad ligament decom- 
pressed by removal of clots and the tube 
removed, Vaginal drainage should be in- 
stituted if the hematoma has become in- 
fected. 

Abdominal Ectopic Pregnancy.—This is 
a serious complication of ectopic preg- 
nancy. It is probably always secondary 
to tubal ectopic pregnancy and may de- 
velop after rupture of the tube but much 
more commonly follows tubal abortion. 

In “early cases,” its development is most 
commonly observed in the cul-de sac of 
Douglas. When the fetus goes on to com- 
plete development at term it fills the pelvis 
and the lower part of the abdomen rising 
above the umbilicus in some cases. Care- 
ful history reveals an episode of low ab- 
dominal pain and irritation corresponding 
to the time of primary tubal rupture. 

At operation the embryo is found in the 
gestation sac, to which are adherent loops 
of bowel, omentum and sometimes tubes 
and ovaries. The placenta has attached 
itself to various abdominal structures, 
from which sufficient blood can be ob. 
tained by the invasive action of the 
trophoblast to supply the needs of the 
embryo. The membranes are opened, the 
fetus extracted and as much as possible 
of the placenta and membranes removed 
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without incurring too great loss of blood. 
The abdomen is then closed without drain- 
age, and the placenta is absorbed after it 
has undergone autolysis. 


SUMMARY 


The textbook picture of a simple tubal 
ectopic pregnancy is so well known and 
so familiar to most surgeons that it offers 
little difficulty in diagnosis and treatment 
if prompt operation follows closely on a 
correct diagnosis. 

There are, however, several pitfalls in 
diagnosis and treatment of unusual types 
of ectopic pregnancy that surgeons will 
do well to remember in planning the man- 
agement of any case, since surprises do 
occur to the most experienced. It is hoped 
that this communication may in some 
small measure help to minimize these. 


RESUME 


L’image classique de la grossesse ecto- 
pique tubaire simple est si familiére 4 la 
plupart des chirurgiens que son diagnostic 
et son traitement présentent peu de prob- 
lémes s’ils sont précoces. 

Certains cas inhabituels comportent 
cependant de nombreux piéges, méme pour 
un chirurgien expérimenté. L’auteur es- 
‘ pére que sa communication contribuera 
dans une faible mesure 4a les éviter. 


SUMARIO 


O quadro classico da gravidez tubarica 
ectépica simples é tao conhecido e familiar 
para a maioria dos cirurgides que oferece 
poucas dificuldades no diagnéstico e trata- 
mento se a intervencao cirtrgica segue de 
imediato ao diagnostico correto. 

Existem entretanto, diversos pontos no 
diagnostico e tratamento de casos nao 
usuais de gravidez ectépica, que os cirur- 
gides obterao melhores resultados plane- 
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jando o tratamento de cada caso, uma vez 
que surprezas ocorrem mesmo aos que pos- 
suem mais experiencia. Espera-se que 
esta comunicacaéo auxilie a diminuir as 
surprezas. 


RIASSUNTO 


Il quadro della gravidanza_ tubarica 
semplice @ cosi noto ad ogni chirurgo da 
offrire scarse difficolta diagnostiche e da 
consentire una pronta terapia chirurgica. 

Vi sono tuttavia molte possibilita di 
errore in casi particolari che il chirurgo 
deve conoscere e ricordare ogni volta, 
perché cio gli evitera molte sorprese. 

Tali possibilita vengono elencate e de- 
scritte. 


ZUSAM MENFASSUNG 


Das typische Lehrbuchbild der einfa- 
chen ektopischen Tubenschwangerschaft 
ist den meisten Chirurgen so wohl ver- 
traut, dass kaum Schwierigkeiten in der 
Diagnose und, wenn nach Erkennung der 
Erkrankung sofortige Operation erfolgt, 
der Behandlung bestehen. 

Bei ungewohnlichen Formen der ektopi- 
schen Schwangerschaft gibt es jedoch 
manche diagnostische und therapeutische 
Fallgruben, die den Chirurgen veranlassen 
sollten, die Behandlung jeden Falles sorg- 
faltig zu planen; selbst der Erfahrenste 
kann Uberraschungen erleben. Der Ver- 
fasser hofft, dass seine Arbeit einen 
kleinen Beitrag zur Verhiitung derartiger 
Missgeschicke liefern mége. 


RESUMEN 


La descripcién de libro de texto del 
embarazo tubdrico simple es tan bien 
conodica y tan familiar a la mayor parte 
de los cirujanos que ofrece pocas dificul- 
tades de diagnéstico y tratamiento si se 
reconoce a tiempo y se practica la opera- 
cién en consecuencia, 
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Hay sin embargo algunas posibilidades en cada caso ya que hasta al mas experi- 
de error en el diagnéstico y tratamiento de mentado le pueden ocurrir desagradables 
tipos poco frecuentes de embarazo ect6- _sorpresas. Es de esperar que esta comuni- 
pico por lo que los cirujanos haran bien  caciodn pueda en algunos casos ayudar a 
en recordarlos al plantear el tratamiento  evitar tales desgracias. 


Another very interesting condition related to a deficiency of vitamin A in the 
diet is a very remarkable disease known as night-blindness. A classic description 
of this condition was given by Dr. William Heberden in a paper read before the 
Royal College of Physicians in 1767. It was this Dr. Heberden whom Samuel John- 
son called “ultimus Romanorum, the last of our great physicians.” He described 
the case of a sailor who while on board ship “observed at sunsetting, that all objects 
began to look blue, which blueness gradually thickened into a cloud; and not long 
after he became so blind, as hardly to perceive the light of a candle. The next 
morning, about sunrising, his sight was restored as perfectly as ever. When the 
next night came on, he lost his sight again in the same manner; and this continued 
for twelve days and nights. He then came ashore: where the disorder of his eyes 
gradually abated, and in three days was entirely gone. A month after, he went on 
board of another ship, and, after three days stay on it, the night blindness returned 
as before, and lasted all the time of his remaining in the ship, which was nine nights. 
He then left the ship; and his blindness did not return while he was upon land.” 


The good doctor was much mystified as to the cause of this condition, but was 
too cautious even to speculate about its origin. The cause, however, was compara- 
tively simple. The sailor while on the ship was fed a diet lacking in vitamin A; on 
land he partook of a well-balanced fare. 


—Major 
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Proctologic Surgery 


Cobalt Bomb Therapy for Recurrent 


universally proposed as a primary 
and preferred method of treatment 
for rectal and colonic carcinoma, because 
it has been well documented that these 
tumors are usually highly radioresistant. 
Surgical intervention, therefore, has been 
the treatment of choice for the primary 
intestinal carcinoma. 

There is great disappointment to the 
patient and the surgeon when rectal car- 
cinoma recurs locally at the site of a pre- 
vious radical operation. The recurrence 
may be due to faulty surgical technic or 
may occur in spite of the most careful 
removal of the tumor plus an adequate 
margin of normal tissue. 

Occasionally, a secondary operation has 
proved to be of some benefit. More fre- 
quently this has not been satisfactory, 
because the lesion was technically inoper- 
able; and the disease, therefore, recurred 
soon after the additional operation. 

When there is local recurrence of dis- 
ease the patient usually complains of 
pain, and there may be moderate or severe 


therapy has never been 
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Carcinoma of the Rectum 
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rectal bleeding. Formerly, when we 
treated such patients by high voltage 
roentgen therapy with conventional 200- 
to 250-kilovolt machines we were able only 
on occasion to relieve some of the pain 
and to diminish some of the bleeding. The 
chief benefits derived from conventional 
roentgen therapy probably resulted from 
the favorable effect of this type of treat- 
ment on the coexisting inflammatory com- 
ponent of these neoplasms. Only when 
the lesion was composed of a highly radio- 
sensitive tumor, such as the lymphoma, or 
an exceptionally radiosensitive papillary 
carcinoma were we able to produce an 
appreciable regression of the tumor itself. 
When the primary tumor was of the epi- 
dermoid type and was located near the 
anus it often proved to be more radiosensi- 
tive and showed more favorable regres- 
sion. 

Radiotherapists who attempted to de- 
liver cancerocidal doses of ionizing radia- 
tion by 250-kilovolt roentgen rays for 
recurrent carcinoma of the bowel or rec- 
tum found that the dose of radiation 
necessary to destroy the tumor far ex- 
ceeded the tolerance of the normal sur- 
rounding tissues. This resulted in many 
such post-radiation complications as pain- 
ful necrosis of the skin and subcutaneous 
fat, as well as severe bladder reactions. 
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When this happened it produced added 
suffering for the patient during his limited 
remaining period of life. 

Conventional roentgen therapy in the 
200- to 250-kilovolt range has also been 
suggested as a method of postoperative 
treatment after an adequate primary 
operation for rectal carcinoma, in an 
attempt to improve the end results of the 
operation and to prevent local recurrence 
of disease. The radiation dosage some 
therapists have administered as a so-called 
prophylactic postoperative treatment is, in 
our opinion, inadequate to completely steri- 
lize the highly resistant cells of rectal 
carcinoma either in the operative wound 
or in the adjacent lymphatics or lymph 
nodes. It is our opinion that if the range 
of dosage is high enough to destroy the 
usually radioresistant adenocarcinoma of 
the rectum, the number of post-radiation 
complications would be out of proportion 
to any benefit that such routine postopera- 
tive 250-kilovolt roentgen treatment might 
achieve. Postoperative ‘‘prophylactic” con- 
ventional high voltage roentgen therapy 
has been of real value only when the pri- 
mary tumor was composed of a highly 
radiosensitive lymphoma. 

In recent years, more powerful forms of 
ionizing radiation with a harder quality 
of rays have become available. Certain 
radiotherapists have considered them- 
selves justified in trying such supervoltage 
radiation therapy on an experimental basis 
for patients with inoperable rectal carci- 
noma, poor surgical risks and patients who 
refuse primary surgical treatment for co- 
lonic carcinoma. 

A recent report! from St. Bartholomew’s 
Hospital in London, dealing with the pri- 
mary treatment of adenocarcinoma of the 
rectum by high voltage roentgen rays in 
the range of 1,000,000 volts, reveals that 
such treatment affords the inoperable pa- 
tient an excellent chance of alleviation of 
symptoms and some chance of cure. In 
a series of 189 patients who were not 
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operated on because of the advanced stage 
of the disease, for reasons of age or in- 
firmity or because they refused operation, 
a dose of 6,000 roentgens to the whole 
tumor-bearing volume was delivered in 
six to eight weeks. Sometimes the skin 
and mucosal reactions precluded comple- 
tion of the planned therapy. They em- 
ployed five or six fields, each port about 
16 by 10 cm., and thereby delivered a 
depth dose to the whole of the true pelvis 
of the order of 120 to 140 per cent of the 
skin field dose. This range of dosage is 
critical and accordingly had to be carefully 
planned with the aid of physicists. All 
of these patients had been treated for five 
or more years prior to publication of the 
report. Despite the preponderance of ad- 
vanced cases, there were a few “cures.” 
Additionally and significantly, palliation 
was achieved in most instances, particu- 
larly when bleeding was the presenting 
symptom. Colostomy was avoided as long 
as possible. 

Complication of irradiation, both early 
and late, occurred in a few patients. This 
report stated that the advantage of the 
shorter wavelength lies in the increase in 
depth dose obtained and in a greater facili- 
ty, with this technic, for homogeneous 
irradiation of the pelvis. 

In March 1957 another report? from the 
same hospital in London was published in 


Results of Roentgen Treatment for Adenocarci- 
noma of the Rectum at St. Bartholomew’s Hos- 
pital, London: 1956 Report 


2-Year 3-Year 5-Year 
Total Survivals Survivals  Survivals 
Stage I 5 2 
(40%) 
Stage II 21 10 4 2 
(48%) (19%) (10%) 
Stage III 115 40 17 7 
(35%) (15%) (6%) 
Stage IV 24 3 2 —_— 
(12%) (8%) 
Total 165 55 23 9 
(33%) (14%) (5%) 
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the British Journal of Surgery. This paper 
was based on experience with supervoltage 
roentgen therapy for recurrent carcinoma 
of the rectum in a series of 82 patients 
in whom carcinoma recurred after surgical 
removal of the rectum. The authors con- 
cluded that supervoltage roentgen therapy 
has a well-defined place in the treatment 
of recurrent carcinoma of the rectum, be- 
cause it relieves symptoms. For pain 
palliation they gave a dose of 3,000 to 
4,000 roentgens in three to four weeks. 


Recurrent Carcinoma of the Rectum Treated by 
Supervoltage Roentgen Therapy at St. Bartholo- 
mew’s Hospital, London: 1957 Report 


Periods of Relief Periods of 
of Symptoms, No. of Survival, No. of 

Mo. Patients Mo. Patients 

0-3 33 0-3 13 

4-6 17 4-6 16 

7-9 5 7-9 7 

10-12 10 10-12 bw 

13-15 i 13-15 

16-18 4 16-18 10 

31-33 1 22-24 4 

46-48 2 31-33 2 

70-72 34-36 1 

46-48 1 

58-60 1 

70-72 1 


They used two anterior oblique and two 
posterior oblique fields 15 to 20 cm. long 
and 7 to 10 cm. wide, plus a direct poste- 
rior field. A depth dose of 150 per cent is 
attained, usually reaching 6,000 roentgens 
in six weeks or to tolerance limits. The 
fields are angled to prevent the passage 
of any roentgen beam directly through the 
hip joint, thus obviating avascular necrosis 
and fracture of the femoral neck, which 
never occurred in any patient in this 
series. Treatment is given daily except 
for weekends. Pyridoxine and Avomine 
were used for occasional generalized radia- 
tion reaction. 

The U.S. Atomic Energy Commission 
made a cobalt teletherapy unit available 
to us several years ago. We have confirmed 
the fact that there are certain physical 
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and biologic superiorities of this type of 
“supervoltage” radiation treatment to the 
conventional] 250-kilovolt roentgen therapy 
for the treatment of radioresistant and 
deep-seated neoplasms. The quality of the 
radiation beam from a cobalt bomb is 
equivalent to that obtained from 2,000,000 
to 3,000,000 volt supervoltage roentgen 
ray machines. Such cobalt therapy per- 
mits the patient to tolerate much larger 
tumor doses of ionizing radiation without 
much radiation sickness, especially when 
such treatment is delivered to the more 
sensitive areas, such as the gastrointes- 
tinal tract. Also, the skin reactions follow- 
ing cobalt therapy were much less severe 
than those observed after conventional 
high voltage roentgen therapy, in spite of 
the fact that much larger total tumor 
doses were given. The maximum ioniza- 
tion occurs 4 mm. below the surface of 
the skin with cobalt treatment, instead of 
on the skin itself as with 250-kilovolt 
roentgen treatment. 

The quality of the radiation beam from 
the supervoltage roentgen ray machine 
and the cobalt bomb is similar to that pro- 
duced by the more expensive and rarely 
available large radium bomb installations. 
This harder quality of radiation also pro- 
duces less backscatter from bony struc- 
tures; therefore there is less post-radiation 
necrosis of bone than is observed after 
treatment by orthovoltage irradiation. The 
lack of severe skin reactions, radiation 
sickness and late bone necrosis permit the 
delivery of much higher tumor doses, with 
less potential danger of permanent damage 
to the normal tissues after treatment. 
These advantages are present only when 
certain rotation technics of cobalt therapy 
are carried out for the purpose of building 
up large total doses. We have noted that 
even cobalt treatment by the stationary 
technic may also produce late tissue necro- 
sis when the field is too large or when 
the total dose exceeds certain limits, 
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Fig. 1.—Cobalt therapy machine with specially 
constructed platform for rotation therapy in ver- 
tical position. 


In spite of all of these theoretical ad- 
vantages, our experience has shown that 
the radioresistance of rectal carcinoma is 
so formidably high that it is rarely pos- 
sible to destroy such malignant lesions 
completely, even by supervoltage radiation 
therapy, without the risk of postradiation 
necrosis. Occasionally a good result is 
observed when the tumor happens to be 
more radioresponsive than the average 
rectal lesion. These occasional successes, 
plus the fact that the surgeon has little 
to offer these patients, have caused us to 
treat a group of such patients primarily 
for palliation. The purpose of this article 
is to present our initial experience with 
this type of palliative treatment and our 
technic for such treatment, which we have 
found to be most safe and effective. 

Equipment and Installation.—The cobalt 
teletherapy unit was installed in a special- 
ly constructed room with an adequate 


JOURNAL OF THE INTERNATIONAL COLLEGE OF SURGEONS 


352 


SEPTEMBER, 1958 


thickness of concrete in the walls to pro- 
tect the staff from secondary and stray 
radiation. An electrically operated steel 
door about 1 ton in weight was installed 
in the cobalt room. Other installations 
have used a maze arrangement of concrete 
walls for this protection to the entrance 
of the room. A specially constructed rotat- 
ing platform (Fig. 1) was installed, per- 
mitting patients to be treated in the verti- 
cal position. Other installations permit 
rotation with the patient in the supine or 
the recumbent position. A diagnostic 
roentgen ray machine was installed so that 
the position of the beam could be measured 
accurately. This is necessary to check the 
accurate direction of the radiation beam 
and to be certain that an adequate area 
is being treated. 


Technic and Dosage.—Some of the pa- 
tients referred for palliative cobalt ther- 
apy complained of pain and other mechan- 
ical symptoms due to partial intestinal 
obstruction or to obstruction of the upper 
part of the urinary tract when it was 
invaded by the neoplasm. Some complained 
of pain resulting from invasion by the 
tumor of adjacent nerves or bone. Recur- 
rent rectal bleeding occurred in some pa- 
tients, producing severe secondary anemia 
and weakness. When the urinary bladder 
was invaded by the tumor the patient 
usually complained of bladder spasm and 
hematuria. When lymph node metastases 
occurred, some patients had edema of one 
or both lower extremities that caused pain 
and dysfunction. 

If we found sufficient mechanical ob- 
struction in the gastrointestinal tract, a 
colostomy was performed, although this 
was avoided if possible. When mechanical 
obstruction and secondary infection of the 
upper part of the urinary tract occurred, 
we preferred that this be treated by surgi- 
cal intervention and antibiotics before 
palliative cobalt therapy started. 
Supportive measures, such as blood re- 
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placement and adequate medication for 
pain, were prescribed in order that the 
patient might be in as good condition as 
possible during the period of radiation 
therapy. It is the radiotherapist’s respon- 
sibility to see that these measures are 
carried out; otherwise the patient will not 
be in condition to tolerate the cobalt 
therapy. 


The radiation therapist must also spend 
a good deal of time with the patient and 
his family in order to give them the neces- 
sary moral support without at the same 
time promising a cure of the disease. In 
our experience these patients are better 
off mentally when they know the exact 
nature of their disease and what to expect 
from the palliative treatment. They are 
just as anxious to have symptomatic relief 
as any cardiac patient who might be suffer- 
ing the second or third coronary occlusion. 
The patient’s family and the referring sur- 
geon must know that the optimum result 
is only a certain degree of palliation, not 
necessarily a microscopic eradication of 
the cancer. If this fact is not clearly es- 
tablished the future of cobalt radiation 
therapy will be in jeopardy, because this 
palliative treatment of recurrent rectal 
carcinoma is not to be confused with the 
potentially curative cobalt treatment that 
is planned and directed toward primary 
lesions of the uterine cervix, the naso- 
pharynx and the oral cavity. 

A biopsy specimen of the recurrent 
tumor was always obtained in order to 
be certain of the diagnosis. 

Precise treatment planning and meas- 
urement is essential if one is to be certain 
of the dose of radiation that is being de- 
livered to the target area and to the sur- 
rounding tissues. A physicist is employed 
full time in the cobalt room to assist in 
the planning of treatment and in the 
proper setup of the patient. A full-time 
physician and a nurse assistant work with 
the physicist. Of each patient, prior to 
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treatment, a special plastic “phantom” is 
made. This is similar to the models used 
by dressmakers. Sheets of plastic mate- 
rial are heated and molded over the pa- 
tient’s abdomen and pelvis after the skin 
has been covered with stockinette in order 
to prevent injury to the skin by burning. 
After the mold is made up, it is allowed to 
cool and harden, and it is then sealed 
below with another sheet of plastic ma- 
terial. We now have a stock of these 
models, which will coincide with the meas- 
urements of most patients to within about 
5 per cent. We therefore do not have to 
continue making additional models unless 
the patient presents an unusual habitus. 
The plastic phantom is filled with a special 
bolus material with the same specific 
density as human tissue. Ionization 
chambers are placed at the target site and 
at distances of about 1 cm. peripheral to 
the target area. A “trial treatment” is 
delivered to the model, and the radiation 
dosage is measured directly (Fig. 2). This 
eliminates much of the guesswork asso- 
ciated with estimating tumor doses from 
charts and tables. 


The following treatment patterns dem- 
onstrate the distribution of the cobalt 
radiation beam as it passes through the 


Fig. 2.—“Trial treatment” delivered to the model 
of patient and radiation dose measured directly. 
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STATIONARY POSTERIOR PORTAL 
RECTAL PORTAL-MID PLANE 


Fig. 3.—Posterior stationary beam, showing dis- 
tribution of dose from skin to target site. 


tissues to the target site. When the direct 
posterior stationary beam (Fig. 3) is em- 
ployed, a much higher dose of radiation 
reaches the intervening tissues between 
the skin and the rectum than is delivered 
to the rectum itself. Therefore, in order 
to deliver an adequate tumor dose to the 
rectum, it is necessary to deliver an exces- 
sive amount of radiation to the intervening 
tissues. If multiple oblique stationary 
portals and a direct posterior portal are 
employed, it is possible to build up the 
tumor dose at the target site with a smaller 
total dosage reaching the intervening 
tissues. This requires precise and time- 
consuming placement of each of the multi- 
ple beams in order to avoid overlapping 
at any one point, which may result in “‘hot 
spots” at the point of convergence of 
several beams. Since the skin receives 
only 35 per cent of the beam dose as com- 
pared to 125 per cent of the beam dose 
delivered by the 200- to 250-kilovolt roent- 
gen therapy machine, the skin reactions 
following cobalt teletherapy are less 
severe. Although this is a definite advan- 
tage of cobalt radiation, the cobalt ther- 
apist must be careful not to carry the 
treatment to the same point of skin reac- 
tion he produced when he employed the 


conventional roentgen therapy machine. 
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Obviously, if one continues cobalt therapy 
to the point of severe erythema of the skin, 
the normal tissues below the skin will re- 
ceive an intolerable amount of radiation. 
This will usually result in late radiation 
necrosis. We have observed that when 
the cobalt stationary beam was directed 
posteriorly over the gluteal fold there 
sometimes was severe postradiation reac- 
tion and even necrosis at the area where 
the skin folds approach the sacrum and 
coccyx. This happens because the skin 
fold at this point is below the true cutane- 
ous surface and is now in the 100 per 
cent radiation zone instead of the 35 per 
cent radiation zone (Fig. 4). 

Various dosage patterns for rotation 
cobalt therapy were determined by “treat- 
ment” of the phantom. The 180-degree 
posterior rotation pattern (Fig. 5) shows 
a good distribution of radiation in the 
rectal and perirectal tissues.. This pattern 
of rotation, however, also delivers 70 to 
80 per cent of the beam dose to the bladder 
area and therefore often produces unde- 


Fig. 4.—Intense skin reaction and radiation 

necrosis near gluteal fold after single stationary 

field cobalt 60 therapy. Portal, 10 by 15 cm.; skin 
distance, 50 cm. 
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sirable vesical reactions. The 270 degree 
posterior rotation pattern (Fig. 6) 
achieves a maximum distribution of the 
radiation dose distribution in the rectal 
and perirectal region with a minimum of 
radiation reaction in the urinary bladder. 
The 360-degree posterior rotation pattern 
(Fig. 7) is also undesirable, because of 
the large dose of radiation delivered to the 
rectum as well as the bladder area. 


The target tumor volume of 8 by 15 to 
20 cm. and the surrounding pelvic tissue 
receive homogeneous radiation in doses 
diminishing gradually from the tumor area 
outward to the periphery. Daily doses of 
100 to 150 roentgens are well tolerated by 
most patients. Occasionally a rest period 
of a few weeks is necessary after the 3,000 
roentgen level to allow the radiation reac- 
tion to subside in the more sensitive pa- 
tients. Most patients are rotated in the 
vertical position and are treated on an 
outpatient basis five days a week. The 
weekend is essential for a rest period, in 
order to prevent an excessive total effect 
of irradiation on the body. Weekly blood 
counts are made, and only rarely have we 
observed depression of the bone marrow. 
When this occurs it usually signifies bone 
metastases, even though the diagnostic 
roentgen bone survey may appear to be 
negative for metastases at the time. When 
radiation sickness occurs in the patient 
sensitive to radiation of any type, such as 
the patient with blonde or red hair and 
with very little pigment in the skin, this 
is controlled by lowering the daily dose to 
tolerance levels and by the administration 
of Bonadoxin®. 


If palliation for control of bleeding and 
pain is desired, the tumor dose usually 
does not exceed 3,000 roentgens given in 
four weeks. If the disease has recurred 
locally and the patient is relatively young 
and in good condition, we may give as 
much as 5,000 to 6,000 roentgens in six 
to eight weeks in an attempt to arrest the 
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180° POSTERIOR ROTATION 
RECTAL PORTAL -MID PLANE 


Fig. 5.—Cobalt rotation therapy showing dosage 
distribution of dose after 180-degree posterior 
rotation. Portal, 8 by 15 cm.; distance, 60 cm. 


270° POSTERIOR ROTATION 
RECTAL PORTAL - MID PLANE 


Fig. 6.—Cobalt rotation therapy showing dosage 
distribution after 270-degree posterior rotation. 
Portal, 8 by 15 cm.; distance, 60 cm. 


-360° POSTERIOR ROTATION 
RECTAL PORTAL-MID PLANE 


Fig. 7—Cobalt rotation therapy showing dosage 
distribution after 360-degree posterior rotation. 
Portal, 8 by 15 cm.; distance, 60 cm. 


ANTERIOR 
RECTUM 
. 
aos YX 


JOURNAL OF THE INTERNATIONAL COLLEGE OF SURGEONS 


progress of the disease. If tumor doses 
above 6,000 roentgens are administered, 
we must accept the possibility of a greater 
incidence of post-radiation necrosis of the 
skin, the subcutaneous fat and the bowel 
itself. We usually wait two to three 
months after completing the dose of 5,000 
roentgens and ask the surgeon to obtain 
another biopsy and reevaluate the patient 
with us. If there has been partial regres- 
sion of the tumor and the general condition 
of the patient is fairly good and if there 
is no clinical evidence of metastases and 
the results of biopsy are again positive, 
we may proceed to levels of 7,000 or 8,000 
roentgens in an attempt to sterilize the 
tumor. We have not definitely achieved 
this goal at the time of writing, 


REPORT OF CASES 


CASE 1.—L. G., a 37-year-old white woman, 
underwent resection of the sigmoid for Grade 
III adenocarcinoma of the sigmoid on May 16, 
1954. There was an uneventful recovery. Later, 
a large tumor of the left ovary developed. The 
operative record reads: “There was a very 
large carcinoma involving the left ovary. It 
had broken through the capsule of the ovary 
and was attached to most of the pelvic organs. 
Retroperitoneal glands were palpated in the 
left gutter. There were no residua of carci- 
noma in the colon.” The pathologic report was 
as follows: “Tumor 14.5 by 11 by 6 cm. Micro- 
scopic: Metastatic adenocarcinoma of the left 
ovary, resembling primary tumor of the 
bowel.” After recovery we administered pallia- 
tive cobalt treatment. A total tumor dose of 
5,000 roentgens was delivered in eight weeks, 
between July 12 and Sept. 6, 1955, by the 
rotation technic. The patient’s only complaint 
after treatment was of a mild degree of rectal 
irritation, which subsided in about three 
weeks. She has been clinically well and asymp- 
tomatic for two and one-half years. 


CASE 2.—A. J., a 47-year-old white man, 
a window washer, had a Grade II adeno- 
carcinoma at the 15 cm. level. Anterior resec- 
tion was done. The pathologic report was as 
follows: “Tumor penetrating all layers of the 
bowel into the fatty tissue. No nodal metas- 
tases. No apparent carcinoma in the liver. On 
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Dec. 30, 1956, a suspicious area at the suture 
line was biopsied and found to be a Grade III 
adenocarcinoma.” The tumor extending into 
the presacral area was approximately 4.5 cm. 
in diameter and was firmly attached to the 
sacrum. On December 11 exploratory laparot- 
omy, or “second-look” operation, was done. 
The liver was perfectly clean. There were no 
apparent nodal metastases. The lateral peri- 
toneum was opened. The tumor area was in- 
spected and was firmly attached to the sacrum, 
so that any attempt at its removal would have 
spread it throughout the abdomen. After a 
period of convalescence from the operation, 
the patient was given cobalt therapy. A total 
tumor dose of 3,000 roentgens was delivered 
in four weeks by the stationary technic, be- 
tween December 1956 and January 1957. An 
intensive rectal reaction developed after this 
stationary cobalt treatment. After two months’ 
rest a second course of stationary therapy was 
delivered for an additional dose of 2,000 roent- 
gens; this was completed in April 1957. Bleed- 
ing was completely controlled, and the patient 
gained 9 pounds (4.1 Kg.) in weight. He has 
been working regularly for one year after his 
treatment, and the tumor has regressed to the 
point where it is barely palpable. He is com- 
pletely asymptomatic, and there is no post- 
radiation reaction in the treated tissue. 


CASE 3.—R. H., a 52-year-old man, had a 
Grade III infiltrating rectal adenocarcinoma, 
revealed by biopsy of the rectum. Operation 
on Aug. 27, 1956, revealed a large carcinoma 
of the rectum with lymph node metastases and 
metastasis to the liver, especially in the right 
lobe. A palliative proctosigmoidectomy, with 
preservation of the sphincters, was done. The 
pathologic diagnosis was Grade III adenocar- 
cinoma of the rectum with lymph node metas- 
tases and blood vessel invasion, the tumor 
involving all layers of the bowel. The patient 
had an uneventful recovery. On December 17, 
however, a right nephrostomy was done be- 
cause of an obstructed right ureter by the 
carcinoma. Palliative cobalt therapy was 
given. A total tumor dose of 3,000 roentgens 
was delivered to the liver area and pelvis, 
without any palliative result. The patient died 
on Feb. 28, 1958. This case demonstrates the 
futility of attempting cobalt palliation therapy 
for a patient with extensive disease and metas- 
tases to the liver. 

CASE 4.—R. E., a 64-year-old man, had un- 
dergone an operation on Oct. 19, 1954, for 
decompression of a large bowel obstruction. 
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Cecostomy was done, with appendectomy. 
There was a large tumor obstructing the 
sigmoid. The pathologic diagnosis on the 
appendix was Grade III adenocarcinoma of 
the appendix and mesoappendix, metastatic. 
On October 28 a palliative resection of the 
sigmoid was done, which revealed a Grade III 
adenocarcinoma with metastasis to the lymph 
nodes. The patient had an uneventful re- 
covery and felt well until June 16, 1957, three 
years later, when he came in complaining of 
hematuria and of swelling of the left leg, 
with large metastatic left inguinal nodes. 
Cystoscopic study on June 12 revealed many 
blood clots in the bladder and bleeding that 
could not be stopped. The patient was hos- 
pitalized and the cystoscopic examination re- 
peated for biopsy and fulguration. The value 
for hemoglobin at this time was 8.6 Gm. and 
the erythrocyte count 2,980,000 per cubic 
millimeter of blood. The patient was given 
transfusions until the hemoglobin level 
reached 12.4 Gm. and the erythrocyte count 
4,100,000. The vesical tumor was metastatic 
from the colon. Cobalt palliative treatment 
was given. A total dose of 4,500 roentgens 
was delivered over the palpable lymph nodes 
and the recurrent disease in the left side of 
the pelvis, through a stationary portal, from 
June 26 to August 9. After cobalt therapy 
the hemoglobin level remained between 12 and 
13 Gm.; edema of the leg disappeared, and the 
inguinal nodes regressed. The patient was 
comfortable for six months, after which the 
tumor progressed to the point at which a fecal 
fistula developed. 


Complications.—After we settled on the 
270-degree posterior rotation technic for 
these recurrent rectal lesions we observed 
that the skin reactions never exceeded a 
faint erythema and there was no late 
necrosis in the gluteal fold. The reactions 
of the bladder, rectum and bowel were 
only moderately disturbing to some pa- 
tients toward the end of the series of 
treatments, when the build-up of the total 
dose had been accomplished. Frequency 
of urination and diarrhea were easily con- 
trolled by medication during the height of 
the reaction. These symptoms usually 
lasted for about two to three weeks after 
completion of treatment and then gradual- 
ly disappeared. 
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One patient showed late necrosis of the 
skin and subcutaneous fat after stationary 
cobalt therapy. The large size of the 
treatment field increased the intensity of 
the radiation reaction, and the patient’s 
normal tissues proved unusually radiosen- 
sitive. This area of necrosis is slowly 
healing with granulation tissue. 

Results.—Thirty patients were given 
postoperative cobalt palliative therapy for 
recurrent carcinoma of the rectum and 
colon. It is our impression that the ma- 
jority of the patients with local recurrent 
disease who were so treated have derived 
various degrees of palliative benefit from 
the treatment. Some patients noted a 
definite relief of pain; complete control 
of bleeding and regression of the tumor 
occurred in more than half of this group. 
When the metastatic disease had produced 
mechanical edema of the lower extremity, 
the cobalt therapy relieved this to a great 
degree. Some of the patients have re- 
mained asymptomatic and have been able 
to carry on their normal activities for as 
long as two and one-half years. Others 
have died as a result of metastases or ex- 
tension of the disease to the urinary tract, 
with the development of infection and 
uremia secondary to mechanical obstruc- 
tion by the tumor. ‘ When the disease had 
extended to the liver or had produced 
distant metastases, little benefit could be 
obtained by cobalt palliative treatment 
except for temporary relief of pain or 
assistance in the control of severe hemor- 
rhage from the rectal lesion. It is our 
opinion that patients with such advanced 
disease should not be treated by cobalt 
irradiation. 


CONCLUSIONS 


Cobalt rotation therapy by the 270- 
degree posterior technic is presented as a 
method of palliative “supervoltage” radia- 
tion treatment for recurrent carcinoma of 
the rectum and colon. 
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When the treatment is carefully planned 
and administered properly there should be 
very few post-treatment complications. 

There has been a minimum of radiation 
sickness, irritation of the urinary bladder 
and diarrhea during and after such treat- 
ment, provided it is supervised carefully 
for each patient. The radiation reaction 
reaches a peak near the completion of the 
total treatment and lasts for two to three 
weeks. Radiation sickness may occur if 
the daily radiation doses are above the pa- 
tient’s individual tolerance or if the irra- 
diated tumor volume is to large. 

Late radiation necrosis of skin, subcu- 
taneous fat and bowel may occur if treat- 
ment is given through single or multiple 
stationary fields instead of by the rotation 
therapy method. 

Rotation therapy provides a more homo- 
geneous radiation beam than is provided 
by multiple stationary fields. This is 
demonstrated by direct measurement of 
the dosage pattern in the specially con- 
structed plastic phantoms filled with bolus 
material and having the same specific den- 
sity as the body tissues. 

For the palliative treatment of more ad- 
vanced disease the total tumor dose should 
not exceed 3,000 roentgens delivered in 
four weeks. For more localized recurrent 
disease in younger patients, 5,000 to 6,000 
roentgens is given in six to eight weeks. 
Occasionally a total of 7,000 to 8,000 roent- 
gens may be given in ten to twelve weeks 
if the results of biopsy are still positive 
two to three months after 5,000 to 6,000 
roentgens has been given and the patient’s 
general condition remains exceptionally 
good, with no evidence of distant metas- 
tasis. 

The authors have administered post- 
operative “prophylactic” cobalt 270 degree 
rotation therapy to a few patients whose 
primary tumors were removed and proved 
highly malignant on microscopic study or 
showed evidence of lymph node involve- 


SEPTEMBER, 1958 


ment or blood vessel invasion. A total 
tumor dose of 5,000 to 6,000 roentgens in 
six to eight weeks was delivered without 
evidence of severe reactions or complica- 
tions. It is too early to determine whether 
this type of postoperative “prophylactic” 
treatment will improve the end results of 
the primary operation. 


CONCLUSIONI 


Viene presentata una tecnica per la 
cobaltoterapia del carcinoma del colon e 
del retto. Quando essa venga eseguita con 
cura non porta ad alcun inconveniente: si 
sono avuti pochissimi disturbi da radia- 
zione, 0 irritazioni della vescica o diarree. 
Le reazioni raggiungono il loro massimo 
circa alla fine della cura e durano 2-3 set- 
timane; radiodermiti compaiono solo se le 
dosi giornaliere superano la tolleranza 
individuale del paziente o se il tumore da 
irradiare sia troppo esteso. 


Necrosi cutanee tardive, o sottocutanee 
o dell’intestino, possono verificarsi se la 
terapia sia stata eseguita su un solo campo 
anziché per rotazione. 

Quest’ultimo metodo consente una irra- 
diazione pitt omogenea di quanto non si 
ottenga con i metodi a campi multipli. Cid 
si pud dimostrare mediante misurazione 
diretta delle dosi per mezzo di particolari 
involucri di plastica conteneti una materia 
che ha la stessa densita dei tessuti cor- 
porei. 

Per il trattamento palliativo delle forme 
pid gravi la dose totale non deve oltrepas- 
sare i 3000 somministrati in 4 settimane. 
Nelle forme recidive pit limitate, invece, 
e in pazienti giovani, le dosi vanno da 5 
a 6000 in 6-8 settimane; in casi particolari 
si pud giungere a 7-8000 in 10-12 setti- 
mane se le biopsie sono ancora positive e 
le condizioni del malato lo consentono. 

Gli autori hanno somministrato la cobal- 
toterapia col metodo rotatorio ad alcuni 
malati che erano stati operati per tumori 
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altamente maligni o avevano invasione lin- 
fatica 0 ematica; le dosi, da 5 a 6000 in 
6-8 settimane, non provocarono inconve- 
nienti gravi. 

E’ ancora troppo presto, tuttavia, per 
dire se questo metodo di “profilassi’”’ post- 
operatoria migliorera i risultati dell-inter- 
vento chirurgico. 


CONCLUSIONES 


Se presenta un método de radioterapia 
de alto voltaje como tratamiento paliativo 
de las recidivas del cancer de colon o de 
recto, en el que se emplea la bomba de 
cobalto y la técnica de 270° posterior. 

Cuando los preparativos y la administra- 
cién se hacen con cuidado habra pocas com- 
plicaciones después del tratamiento. 

Los efectos nocivos de la radiacién, y 
entre ellos la diarrea y la irritacién de 
la vejiga urinaria se reducen al minimo si 
se vigila con cuidado cada enfermo. 

La reaccion a la radiacién alcanza su 
cénit hacia el final del tratamiento, y se 
mantiene durante 2 6 3 semanas. Los 
efectos nocivos de la radiacién aparecen 
tan solo cuando la dosis diaria es superior 
a la tolerancia del enfermo o cuando las 
zonas de irradiacién son muy extensas. 

Si para la terapia se emplea una 0 va- 
rios focos fijos en vez del sistema de rota- 
cién pueden aparecer mas tarde necrosis 
en la piel, celular subcutaneo o en el tubo 
digestivo, 

La terapia por rotacién proporciona un 
haz de radiacién mas homogéneo que el 
que se consigue mediante varios focos 
fijos. Esto puede comprobarse midiendo 
la dosis media que se alcanza en unos 
munecos de plastico rellenos que tienen la 
misma densidad que los tejidos del cuerpo. 

Para el tratamiento paliativo de pro- 
cesos muy avanzados la radioterapia se- 
manal no debe pasar de 3000 dosis repar- 
tidas en 4 semanas. Las recidivas muy 
localizadas y en sujetos jévenes deben 


JAFFE AND GAZZANIGA: RECTAL CARCINOMA: COBALT THERAPY 


darse de 5000 a 6000 en un periodo de 6 
a 8 semanas. 

Sia los tres meses de la radioterapia en 
la que se administran de 5000 a 6000 dosis 
la biopsia sigue siendo positiva aunque no 
haya metastasis y el estado general del 
enfermo se mantiene muy bien, puede 
someterse por excepcién al enfermo a 8000 
dosis en un plazo de 10 a 12 semanas. 

Los autores han empleado la cobalto- 
terapia rotatoria en 270W como profilaxis 
postoperatoria, en ciertos enfermos a los 
que se extirp6 el tumor primitivo y se 
comprobo que este era histologicamente 
muy maligno o evidenciaba invasién de 
ganglios linfaticos o vasos. La adminis- 
tracion de una dosis tumor total, de 5 a 
6000 durante 6 u 8 semanas no dié lugar 
a reacciones de consideracién. Aun es 
pronto para determinar si este tipo de 
profilaxis postoperatoria mejorara los re- 
sultados de la intervencion. 


CONCLUSIONS 


La thérapeutique “tournante” au cobalt 
au moyen de la technique postérieure a 
270 degrés est présentée comme un traite- 
ment palliatif de “survoltage” pour le car- 
cinome récidivant du rectum et du colon. 

Concu et appliqué judicieusement, ce 
traitement ne devrait entrainer que trés 
peu de complications. 

Les auteurs ont enregistré un minimum 
de maladie des rayons, d’inflammation de 
la vessie et de diarrhée durant et aprés 
le traitement, mais chaque cas réclame 
une attention particuliére. Les réactions 
aux rayons ont atteint leur maximum vers 
la fin du traitement et ont duré 2 a 3 se- 
maines. Des réactions peuvent apparaitre 
lorsque les doses quotidiennes dépassent la 
tolérance individuelle ou lorsque la tumeur 
irradiée est trop importante. 

Un traitement appliqué 4 demeure—au 
lieu de la thérapeutique “tournante”—sur 
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des champs isolés ou multiples, peut don- 
ner lieu a des réactions nécrotiques de la 
peau, du tissu graisseux souscutané et des 
intestins. 

La thérapeutique “tournante” procure 
un rayon d’irradiation plus homogéne. 

Dans le traitement palliatif de tumeurs 
plus avancées, la dose totale ne devrait pas 
excéder 3.000 en 4 semaines. Doses pour 
les tumeurs plus localisées chez les mala- 
des plus jeunes: 5 a 6.000 répartis sur 6 
a 8 semaines; occasionnellement, total de 
7 a 8.000 en 10 & 12 semaines, si les résul- 
tats de la biopsie sont encore positifs 2 
ou 3 mois aprés des doses de 5 a 6.000, 
lorsque |’état général est exceptionnelle- 
ment bon, sans évidence de métastases a 
distance. 

Les auteurs ont appliqué la thérapeuti- 
que “tournante” post-opératiore “prophy- 
lactique” au cobalt 4 270 degrés dans quel- 
ques cas aprés résection de tumeurs 
primaires a forte malignité, ou lors d’en- 
vahissement ganglionnaire ou d’invasion 
des vaisseaux sanguins, avec des doses to- 
tales de 5 4 6.000 en 6 a 8 semaines, sans 
évidence de réactions graves ou de compli- 
cations. 

Il est prématuré de se prononcer quant 
aux résultats définitifs de ce genre de 
traitement “prophylactique” post-opéra- 
toire sur ]’opération primaire. 


SCHLUSSFOLGERUNGEN 


Die Verwendung der Bestrahlungsthe- 
rapie mit Kobalt mit Rotationstechnik von 
270 Grad von der hinteren K6rperflache 
wird als ein palliatives Verfahren mit 
hoher Spannung zur Behandlung riickfal- 
liger Krebse des Mastdarms und des Dick- 
darms dargestellt. 

Bei sorgfaltiger Planung und richtiger 
Ausfiihrung der Behandlung diirfte es nur 
zu wenig Komplikationen nach der Be- 
strahlung kommen, Strahlenkater, Reizun- 
gen der Harnblase und Durchfalle wah- 
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rend und nach‘der Behandlung werden 
nur: in ganz geringem Masse beobachtet, 
sofern die Bestrahlung jedes Patienten 
sorgfaltig iiberwacht wird. Die Bestrah- 
lungsreaktion erreicht ihren Héhepunkt 
gegen Ende der Verabfolgung der Gesamt- 
dosis und dauert etwa zwei bis drei 
Wochen. Zum Bestrahlungskater kann es 
kommen, wenn die Tagesdosis die indivi- 
duelle Toleranz des Kranken iiberschreitet, 
oder wenn das Bestrahlungsfeld zu 
gross ist. 

Wenn die Bestrahlung statt mit dem 
Rotationsverfahren von einem einzelnen 
oder mehreren stationéren Feldern aus 
erfolgt, kann es zu spat auftretender Ne- 
krose der Haut, des Unterhautzellgewebes 
und des Darmes kommen. 

Die Rotationsbestrahlung ergibt eine 
mehr homogene Strahlenverteilung als 
mehrfache stationare Felder. Dies lasst 
sich durch direkte Messung der Strahlen- 
dosis in besonders angefertigten mit Bolus 
gefiillten Phantomen, die von derselben 
Dichte wie Kérpergewebe sind, nach- 
weisen. 

Bei der palliativen Behandlung weiter 
vorgeschrittener Erkrankungen sollte die 
gesamte Tumordosis nicht mehr als 3000r 
betragen, die in vier Wochen verabreicht 
wird. Raumlich besser begrenzte értliche 
Riickfalle bei jiingeren Kranken erhalten 
5000 bis 6000r innerhalb von sechs bis 
acht Wochen. Gelegentlich kann inner- 
halb von zehn bis zw6lf Wochen eine Ge- 
samtdosis von 7000 bis 8000r verabfolgt 
werden, wenn zwei bis drei Monate nach 
einer Behandlung mit 5000 bis 6000r die 
Probeexzision noch immer ein positives 
Ergebnis zeigt, der Allgemeinzustand des 
Kranken noch ausnahmsweise gut ist und 
keine Fernmetastasen nachweisbar sind. 

Die Verfasser haben bei einigen Pati- 
enten, deren primare Geschwiilste reseziert 
worden waren und sich mikroskopisch als 
héchst bésartig herausgestellt hatten, oder 
wo Lymphknotenmetastasen oder Eindrin- 
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gen der Geschwulst in die Blutgefasse fest- 
gestellt wurden, die Rotationstherapie 
(270 Grad) mit Kobalt als “prophylakti- 
sches” Verfahren nach der Operation an- 
gewandt. Es wurde eine Tumordosis von 
insgesamt 5000 bis 6000r in sechs bis acht 
Wochen verabfolgt, ohne dass es zu ern- 
sten Reaktionen oder Komplikationen kam. 
Ob diese Form postoperativer ‘“prophylak- 
tischer” Behandlung die Endergebnisse 
des primaren chirurgischen Eingriffes ver- 


Anaesthesia is so much taken for granted that few of us stop to think how we 
should fare without it. Nobody likes the idea of having an operation, but one knows 
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bessert, lasst sich zu diesem Zeitpunkt 
noch nicht feststellen. 
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at least that though there may be pain and discomfort associated with the need for 
surgery, the operation itself will be completely painless. 
Until a little over a century ago things were very different. Without anaesthesia 


an operation was an ordeal which even the most stoical could not face without a 
sinking of the heart; and only severe and continued pain would induce a patient 


to undergo a second one... 


In Europe it was not until after the Renaissance that some attempts were made 
to deaden the pain of operations. Formidable concoctions of drugs were used, 
including opium, hemlock, mandragora, ivy, henbane and alcohol; but the methods 
of preparation were crude, and many of the ingredients were inactive. Of the 
potions that did have an effect, some were fatal, some produced insensibility of 
uncertain duration, and some merely made the patient more difficult to control. 

During the first half of the nineteenth century, in the civilised world, operations 
were practically confined to amputations, “cutting for stone” in the bladder and the 
removal of superficial tumours. Understanding of anatomy was by then considerable, 
and it was only the difficulty and the brutality of operating on a writhing patient 
who had to be held down by force that prevented more complicated operations from 


being attempted. 


The one means the surgeons had of lessening the pain they caused was by doing 


the job quickly ... 


—Woolmer, Sunday Times, London 


¥ 


WING to the brevity of this presenta- 
tion and since the etiologic back- 
ground of pilonidal disease is still 

controversial, I shall accept the majority 
opinion based on the pathologic picture 
usually observed and agree that it is 
caused by a maladjustment of the ec- 
toderm over the sacrococcygeal region in 
early embryonic life. 

Lesions posterior to the coccyx and sac- 
rum are under consideration. Those an- 
terior to the sacrum have a different cau- 
sation.! Such lesions seldom occur in 
persons under 16 years of age, the majori- 
ty of the patients being between 20 and 
40. This is the active time of life, when 
the human being, especially if male, is 
most exposed to trauma. 

The early symptoms often follow trau- 
ma and may be severe. After this event 
the patient complains of a swelling in the 
posterior commissure near the coccyx, 
and subsequently a discharge of thick yel- 
low pus occurs, with temporary relief of 
pain. The male predominates over the 
female in a ratio of about 3:1.2 The con- 
dition is seldom encountered in the Negro. 

In the initial attack and repeated ones 
these patients are seldom acutely ill. A 
history of rupture of the swelling and of 
one or more surgical incisions for drain- 
age is frequently cited. 


Read at the Twenty-Second Annual Congress of the United 
States and Canadian a at International College of Sur- 
geons, Chicago, Sept. 9-13, 

Submitted for 20, 1957. 


Pilonidal Cyst and Sinus: 


Indications for Operation 


FRANK H. MURRAY, M.D., F.A.C.S., F.I.C.S. 
PHILADELPHIA, PENNSYLVANIA 


Examination of this area usually re- 
veals a swelling from which pus is drain- 
ing. One may detect only an inflammatory 
process, but invariably, in the midline 
over the sacrococcygeal area, one or more 
“stitch hole” openings are present (Fig. 
1), and this is pathognomonic except 
where previous operations have been per- 
formed.* These openings may be lateral, 
inferior or superior and may have hair 
projecting from them. They are covered 
with skin and lined with granulation tis- 
sue. The number and types of orifices and 
sinus cavities vary in each individual 
case.* 

If pain and discharge are absent at the 
time of examination, the rubbing of an 
alcohol sponge over this area will aid in 
the diagnosis, if round or oval openings 
are observed. This may be confirmed by 
the use of probes and by digital palpation.°® 

The direction of the probe when insert- 
ed is usually upward; if downward, fistula- 
in-ano must be ruled out. 

Owing to the area involved, roentgen 
and serologic examinations may be neces- 
sary to differentiate tuberculosis, osteo- 
myelitis and syphilis. Microscopic ex- 
amination of biopsy specimens may be 
advisable in the presence of cutaneous in- 
fection, such as carbuncle or perianal 
pyodermia, as well as in the presence of 
sebaceous cysts and malignant lesions. 

The type of definitive surgical treatment 
depends on the results of careful study, and 
examination of the lesion. 
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TABLE 1.—Sex and Age Incidence in 54 Cases 


Number of Cases 
42 
12 


54 


Sex 
Male 


Female 
Total 
Number of Cases 
33 


Age 
16-20 
21-30 
31-40 
41-50 
Total 


The statistics on the 54 cases under dis- 
cussion may be of interest (Table 1). 


In this series the male predominates in 
a ratio of about 4:1. Two patients were 
Negroes, 1 being male and 1 female. 


Since this is not a minor surgical pro- 
cedure, no single operation can be adopted 
for all pilonidal lesions. The pathologic 
picture varies in each individual case; the 
operative technic, therefore, should vary 
to suit the local condition in each. The 
trend is away from massive block excision, 
because of the economic loss of time due to 
prolonged healing, and further experience 
has shown that it is not necessary to re- 
move all the lining of the cysts, as they 
will heal when the marsupialization tech- 
nic is used.° 

Preoperative Procedure.—The operative 
procedure is not fully determined until the 
patient is actually being operated on. To 
prevent all lesions in the acute abscess 
stage from falling into the open method 
classification when first examined, all 
acute abscesses are opened and drained in 
the office, with the area under local anal- 
gesia. The patient is ambulatory and 
continues to work, using sitz baths. An- 
tibiotics, such as penicillin, aureomycin, 
chloromycetin, streptomycin, terramycin 
V, signemycin V or combiotic, are given 
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during this preliminary stage to hasten 
resolution, which usually requires from 
five to ten days. In 2 cases one month was 
required. 

When acute infection has subsided, the 
patient is admitted to the hospital. Anti- 
biotics are used during the stay in the 
hospital and continued at home in “closed 
cases” and “partially closed cases,” de- 
pending on the physical sensitivity and 
financial status of the patient. Gantrisin 
is often used, since it is less expensive than 
other preparations, 

Types of Operative Procedure.—Opera- 
tion may consist of (a) total excision, with 
an open wound; (b) marsupialization, 
with partial closure, or (c) excision, with 
primary closure. 

Criteria of Selection:—The open meth- 
od is employed when suppuration has not 
been controlled, when the excision is ir- 
regular, when the defect is large, or when 
coaptation requires undue tension. 

For choice of the marsupialization tech- 
nic, there should be no history of previous 
pilonidal operation. The tracts and si- 
nuses usually lead to a centrally formed 
original cyst membrane that is not eroded 
by inflammatory changes. 

The closed method is employed in the 
few selected cases in which there are no 


Fig. 1.—Pilonidal sinus. Note openings in sacro- 
coccygeal region. 
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Fig. 2.—A, narrow elliptic incision is made with excision of all diseased tissue. Minimum amount of 
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V-EXCISION 


skin is removed and incision carried down deep enough to excise all pathologic tissue. B, lateral open- 
ings in sinus tracts are excised with V-shaped excisions and primarily closed as indicated. (Courtesy 


tender areas, no sign of local infection 
(draining sinuses, for example), a normal 
temperature, and normal laboratory values. 

Operative Technic.—Regardless of the 
technic to be employed, the patient is 
placed in the prone position and the but- 
tocks elevated by means of a firm pillow 
placed under the pelvis. The buttocks are 
separated and held by adhesive tape strap- 
ped to the table. The operative field, pre- 
viously prepared and shaved, is painted 
with tincture of zephrian chloride 1 :3,000. 
Each opening, sinus or cyst is explored 
with a probe. A narrow grooved director 
is inserted into the main ventral sinus and 


Fig. 3.—Appearance of cross section, open 
method. 


of Dr. Neil W. Swinton, Lahey Clinic, Boston.) 


the skin incised along its course. All other 
sinuses are probed and laid open in a simi- 
lar manner. 

If the open or closed method is selected 
as the procedure of choice, then a narrow 
elliptic incision is made on both sides. 
Starting superiorly in the midline, encir- 
cling the area just beyond the pathologic 
tissue and ending in the midline inferiorly 
near the tip of the coccyx. A V-shaped in- 
cision is used to excise lateral tracts. 
Complete extirpation of the pathologic 
tissue, extending from the skin to the 
aponeurosis of the sacrum, should be ac- 
complished in this procedure. Surgical 
principles must be kept in mind by the re- 
moval of minimal amounts of healthy tis- 
sue, preservation of adequate blood supply 
and the avoidance of trauma.? Hemostasis 
is controlled by the gentle application of 
clamps when the incision is made, and 
these are removed before closure of the 
wound. Electrocoagulation or fine absorb- 
able ligature also may be used ‘for 
hemostasis.§ 


| 
id 
Coccyx 
|_| iB 
a 
2% 
gpl 
364 


VOL. 30, NO. 3 


In the open method the wound is gently 
packed with petrolatum gauze overlaid 
firmly with plain gauze held together with 
adhesive tape. 

In the closed method, in selected cases, 
the technic employed is essentially the 
same, except that the right gluteus maxi- 
mus muscle is partially separated for 
mobilization, for the use of mattress su- 
tures, after being exposed by incision of 
the fascial attachments to the sacrum and 
coccyx. This permits the tissue lateral to 
the defect to be mobilized, facilitates better 
blood supply and eliminates dead space; 
which, actually, is a modification of Pope’s 
technic.° 

No. 28 stainless steel wire sutures on a 
semicurved long needle with a cutting 
edge are inserted into the fascia, about 1 
cm. from its edge, through the gluteus 


Wire 23 


A 


Fig. 4.—A, mobilization of 

gluteus maximus muscle and 

fascia with mattress steel 

wire sutures. B, completion 

of procedure; sutures tied 
over gauze. 
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maximus muscle on the right side across 
the sacrum and emerging through the 
fascia, and ultimately through the skin 
about 3.5 cm. from its margin on the op- 
posite side. These mattress sutures are 
staggered about 1 cm. apart, and the su- 
ture ends are held with a hemostat. Simi- 
lar sutures are placed at intervals of ap- 
proximately 1 cm. throughout the length 
of the fascial incision. 

With No. 30 stainless steel wire, inser- 
tion is made about 2 cm. from the right 
skin margin through the skin and fat 
crossing just above the fascia, then up the 
opposite side, with exit 2 cm. from the 
left skin margin. The suture ends are 
held with a hemostat. Similar sutures are 
placed at intervals of about 1.5 cm. 
throughout the length of the incision. 
Three rolls of gauze about 3 cm. in di- 
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Fig. 5.—Marsupialization, semiclosed method. 


ameter are placed to the length of the in- 
cision. On the left the sutures are tied 
over the gauze roll. The inner sutures are 
tied over the middle gauze roll. The right 
gauze roll helps to equalize the pressure. 
A few silk sutures may be necessary to 
keep the skin margin averted. Adhesive 
traction is removed from the buttocks be- 
fore the sutures are tied. Heavy gauze 
dressings are placed over the wound and 
not removed for one week. 

In case of suppuration, the wound is 
laid open simply by removal of the su- 
tures. The treatment then is similar to 
that employed with the open method. 

If the marsupialization technic is se- 
lected after the skin slitting of the sinuses, 
the operation is completed in the manner 
described by Buie.’® ‘Then the edges of 
the skin along with the external and lat- 
eral walls of the cyst and sinuses are cut 
away leaving intact the inner walls of the 
cyst and its branching tracts. The edges 
of skin are then sutured to the margin of 


TABLE 2.—Recurrence Record 


No.of  Recur- Percentage 
Cases rences of Cures 


Excision, open wound 32 2 93.7 
Marsupialization, 
partial closure 17 3 82.3 


Excision, primary closure 5 1 80.0 
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the remnant of membrane which orginally 
enclosed the cyst and sinus.” Petrolatum 
gauze dressings are placed next to the 
wound, covered with plain gauze and held 
in place with adhesive tape. 

Patients operated on either by the open 
method or by marsupialization are am- 
bulatory on the first or second postopera- 
tive day. Outer dressings are changed on 
the second day. All dressings are changed 
on the fourth day and a T binder with 
gauze pad dressings employed, so that 
dressings will not interfere with the sitz 
baths. Warm sitz baths are then begun. 
The wound is examined daily while the 
patient is in the hospital, usually six to 
ten days, and twice weekly in the office 
until discharge, usually eight to ten weeks 
later. The after-care is necessary to keep 
the edges of the wound free from hair by 
shaving and to break up bridging. Exu- 
berant granulations are destroyed with 5 
to 75 per cent silver nitrate solution. These 
wounds usually heal by secondary inten- 
tion. 

Patients operated on by the closed meth- 
od are kept in the prone position for six 
days, with maintenance of a pressure 
dressing. When they are redressed they 
are permitted to go to the bathroom. 
Dressings are changed on alternate days. 
The wire sutures are removed on the 
eleventh or twelfth day, and the patient is 
discharged on the twelfth to sixteenth 
day. Healing is by primary intention. The 
patient is seen in the office twice weekly 
until his discharge, usually at about the 
fourth week. Most such patients return 
to work in three weeks. 

Patients treated by the open and mar- 
supialization methods are at work in two 
to eight weeks. Their economic status 
seems to have more influence here than 
does the knowledge that an open wound 
is present. 

Of the 6 patients whose cases are listed 
under “recurrence,” 3 had to be rehospital- 
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ized, 2 for three days and 1 for four days. 
Each had a draining sinus in the lower 
third of the wound, which had to be in- 
cised and curetted. In 2 the condition 
was cleared up in the office with silver 
nitrate treatment. In the 1 case of pri- 
mary closure conversion into an open type 
by removal of sutures was required before 
the patient left the hospital. 


SUMMARY 


Preoperative care of acute abscess re- 
duces the number of cases in which open 
operation is required. 

The closed and partially closed (mar- 
supialization) methods produce better 
satisfied patients, who heal more quickly 
and return to work sooner. 

Success of the closed and semiclosed 
operations depends on selection of cases, 
careful technic, the changing to sterile 
gloves and instruments two or three times 
during the operation, and detailed per- 
sonal postoperative care. 


SUMARIO 


Cuidados pré-operatérios dos abscessos 
agudos reduzem o numero de casos em 
que operacées abertas sao necessarias. 

Os métodos fechados e semi-fechados 
(marsupializacao), resultam em maior 
satisfacao para os pacientes, que saram 
e retornam ao trabalho em menor espac¢o 
de tempo. 

Sucesso das operacédes com os métodos 
fechados e semi-fechados depende da sele- 
c4o dos casos, técnica minuciosa, troca de 
luvas e instrumentos estéreis duas ou trés 
vézes durante o ato cirirgico e detalhado 
tratamento post operatério. 


RESUME 


Le traitement pré-opératoire des abcés 
aigus réduit le nombre de cas nécessitant 
une opération ouverte. 
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Les techniques par fermeture totale ou 
partielle (marsupialisation) provoquent 
une guérison et une reprise du travail 
plus rapides. 

Le succés de ces opérations dépend d’une 
bonne sélection des cas, d’une technique 
minutieuse (le changement de gants et 
d’instruments stériles deux ou trois fois 
durant |’intervention est recommandé), et 
de soins post-opératoires attentifs. 


ZUSAM MENFASSUNG 


Die praéoperative Behandlung akuter 
Abszesse setzt die Zahl der Faille, die einen 
offenen chirurgischen Eingriff erfordern, 
herab. Die geschlossenen und teilweise 
geschlossenen (Einnahung) Methoden be- 
friedigen den Kranken mehr, da schnel- 
lere Heilung erfolgt und er friiher zur 
Arbeit zuriickkehren kann, 

Der Erfolg der geschlossenen und halb- 
geschlossenen Operationen hangt von der 
Auswahl der Falle, von sorgfaltiger Tech- 
nik, von zwei-oder dreimaligem Wechsel 
steriler Handschuhe und _ Instrumente 
wahrend der Operation und von persén- 
licher Uberwachung aller Einzelheiten der 
postoperativen Pflege ab. 


RESUMEN 


Los cuidados preoperatorios en el caso 
de abscesos agudos reducen el nimero de 
operaciones necesarias. Los métodos 
cerrados, 0 parcialmente cerrados (mar- 
supializacién) , dejan mas satisfechos a los 
enfermos que curan y vuelven a su tra- 
bajo mucho antes. 

El éxito de los métodos cerrados y 
semicerrados depende de la seleccion de los 
casos, técnica cuidadosa y cambio de 
guantes estériles dos o tres veces durante 
la operacién; son muy importantes los 
cuidados personales en el postoperatorio. 
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RIASSUNTO 


Il trattamento pre-operatorio degli 
ascessi riduce il numero dei casi da sotto- 
porre all’intervento. I metodi conserva- 
tivi e semiconservativi (marsupializza- 
zione) sono pili graditi ai pazienti perché 
consentono una guarigione pit rapida. II 
loro successo lipende da un’accurata scelta 
dei casi, da una corretta tecnica e da una 
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The clinical sense is a quality that we recognize easily in our fellows and our 
teachers, yet it is surprisingly difficult to define; the good clinician may know no 
more than we do; he may be inferior to us in degrees, academic qualifications, and 
medical school prizes. He sees the same cases that we do, elicits the same history, 
and makes the same physical examination. But to his inquiry he brings something 
more; having heard the history he proceeds to ask questions in an orderly manner. 
seeking to elucidate certain trains of thought that the facts hitherto presented to 
him have started in his mind; he supplements the routine examination by the search 
for other signs, the presence or absence of which are to be the deciding point in 
his opinion. Having finished his examination, he can present us with his conclusion 
in a manner that is always orderly and usually illuminating. He will summarize the 
history and the findings, laying his finger on the essential points; he will be able 
to tell us whether the diagnosis and treatment are clear, and, if so, why; if not, he 
will emphasize the possible alternatives, which of these we must guard against, and 
which are of less importance; he will have decided whether the case demands im- 
mediate action, a search for further facts such as X-rays or some laboratory in- 
vestigations, or whether the progress when under observation will provide the key 
to the riddle. Such a man is always helpful, and nearly always right. 


—Ogilvie 
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¢ J you know syphilis thoroughly, you 

know all of medicine.” This Oslerism! 

was used by its author half a century 
ago. At that time, syphilis was prevalent 
and in its various forms would mimic 
many other diseases, Today the same may 
be said of carcinoma of the lung as it, 
too, is prevalent and, furthermore, appears 
to mimic other diseases in its own peculiar 
ways. 

Present-Day Concepts of Carcinoma of 
the Lung.—The incidence of carcinoma of 
the lung appears to be increasing.? This 
may be due to earlier diagnosis or to an 
increase in carcinogenic factors such as 
cigarette smoking, exposure to industrial 
and urban atmospheres, hereditary tend- 
encies or any combination of these. Since 
the work of Evarts Graham, much has 
been done to confirm the influence of the 
aforementioned etiologic agents. Also, the 
treatment of choice since Dr. Graham’s 
first successful pneumonectomy in 1933 
has been, by general acceptance, surgical 
extirpation of the lesion. 

This may entail lobectomy, which favors 
the patient’s residual respiratory reserve 
and carries lower morbidity and fatality 
rates, or pneumonectomy. The latter, how- 
ever radical it may be, results in greater 
longevity, although it is likely to be twice 
as lethal as lobectomy. Furthermore, it 
is of interest to note that right-sided 
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Peculiarities of Carcinoma of the Lung 


CARLOS A. PRIETTO, M.D., M.S. (Surg.), F.C.C.P. 
LOS ANGELES, CALIFORNIA 


pneumonectomy carries more risk than 
does left-sided pneumonectomy.* 

Bignall* reported that, of 463 patients 
with untreated carcinoma of the lung, 8 
per cent survived for one year and 6 per 


cent for two years. On the other hand, 
Gifford and Waddington* reported the two- 
year survival of 44 per cent of 464 pa- 
tients whose tumors were resected. These 
reports, as well as the work of Rienhoff® 
and others, confirm the present treatment 
of choice for carcinoma of the lung to be 
surgical extirpation. 

Metastases: Tumors may metastasize 
early because of their proximity to vascu- 
lar or lymphatic channels. As Ballantyne, 
Clagget and McDonald® pointed out, early 
extension of a tumor into veins and arter- 
ies facilitates distant metastases. It is, 
therefore, understandable that distant 
metastases are often seen long before the 
primary lesion can be located. Sometimes, 
to the chagrin of the pathologist, a pri- 
mary lesion is not discovered even at 
autopsy. 

Symptoms: Symptoms referable to var- 
ious systems have been produced by the 
primary lesion as well as by metastases. 
The frequency with which carcinoma of 
the lung manifests itself by its meta- 
static lesion before the primary lesion be- 
comes evident is remarkable, though it is 
understandable when the anatomic charac- 
ter of the lung is considered. A tumor may 
grow considerably in a silent area. Pain, 
cough or hemoptysis may not be elicited 
until the parietal pleura, a large bronchus 
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Fig. 1.—A, anteroposterior thoracic roentgenogram taken in Case 1, showing carcinoma of lower 


lobe of left lung. B, anteroposterior view in Case 2, showing no evidence of pulmonary tumor. C, 


roentgenogram of rib detail in Case 2, showing tumor of the sixth rib on the right side. D, roent- 
genogram taken six weeks after rib resection in Case 2, showing carcinoma of left lung and right 


half of mediastinum. 
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Fig. 2.—A, anteroposterior roentgenogram taken in Case 3, showing coin lesion of upper lobe of 

right lung. B, laminogram in same case, showing tumor in upper lobe. C, anteroposterior roentgeno- 

gram taken in Case 4, showing large carcinoma of upper lobe of left lung. D, cerebral angiogram, 
same case, showing right cerebral artery deviating to left hemisphere. 
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or blood vessel is invaded. Fever, as with 
pneumonia, may be apparent only after 
a bronchus is blocked of its drainage 
facilities, with subsequent infection and 
inflammatory reaction. On the other hand, 
by invasion of the blood vessels, an early 
metastasis could make itself manifest by 
localizing in a distant nonsilent area of 
another system. 


Fig. 3.—A, laminogram (Case 5) at 10 cm. level, 
showing tumor in upper lobe. B, anteroposterior 
thoracic roentgenogram in same case, showing 
hydropneumothorax but no evidence of tumor. 
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Fig. 4.—A, anteroposterior thoracic roentgeno- 

gram (Case 6), showing right hydrothorax. B, 

anteroposterior thoracic roentgenogram (same 

case), showing right hydropneumothorax with 
contracted lung. 


ILLUSTRATIVE CASES 


CASE 1 (Multiple Migrating Phlebitis).— 
Carcinoma of the lung can manifest itself with 
the initial symptom of multiple migrating 
phlebitis, as in the case of J. S., a white man 
aged 56, who, six weeks prior to hospitaliza- 
tion on Aug. 22, 1951, had undergone hemor- 
rhoidectomy. After this operation there de- 
veloped what was apparently unilateral phle- 
bitis of the lower extremity, which improved 
after three days’ treatment only to reappear 
as phlebitis of the left cephalic vein and, 
shortly thereafter, as phlebitis of the right 
external jugular vein. This was accompanied 
by fever and a loss of 20 pounds (9.1 Kg.) in 
weight. 
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Fig. 5.—A, anteroposterior thoracic roentgenogr 
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am (Case 7), showing typical carcinoma of left lung. 


Patient had postpneumonic syndrome. B, anteroposterior thoracic roentgenogram (Case 8), showing 


A roentgenogram of the chest (Fig. 1A), 
taken after these three episodes of phlebitis, 
disclosed a lesion in the lower lobe of the left 
lung. Bronchoscopy revealed a fungating tu- 
mor in this lobe and another tumor of the same 
type in the upper lobe of the right lung. It 
was possible to obtain biopsy specimens from 
both, and these revealed “undifferentiated car- 
cinoma.” 

Comment. — Phlebitis may be under- 
standable if one considers the frequency 
of metastasis via the blood stream. Bal- 
lantyne and his co-workers® stated that 
squamous cell carcinoma of the lung has 
an 80 per cent incidence of vascular inva- 
sion, while large cell and small cell car- 
cinoma and adenocarcinoma show 100 per 
cent invasion, according to microscopic 
study. I have encountered instances, also, 
of invasion by the tumor of the large veins 
and arteries of the lung. 


CASE 2 (Pleurisy and Early Osseous Metas- 


tasis).— J. O. A., a 65-year-old white man, 


lesion at hilum of lower lobe of right lung. 


complained of pleuritic pain on the right side. 
A roentgen film of the chest (Fig. 1B) re- 
vealed no apparent abnormality, and the pa- 
tient was referred for consultation after six 
weeks of treatment without relief. He now 
had joint tenderness and pain over the angle 
of the sixth rib on the posterior aspect of the 
right side. Roentgen study for rib detail re- 
vealed an abnormality in this area (Fig. 1C). 
Resection en bloc on Dec. 11, 1957, including 
the fifth, sixth and seventh rib segments, 
showed the lesion to be “‘metastatic epidermoid 
carcinoma of the chest wall in the region of 
the head of the fifth and sixth ribs and exten- 
sion to vertebral bodies.” A search was made 
to locate the prifhary lesion; it could not be 
found. Four weeks later only a faint shadow 
was seen in the left hilum. At six weeks this 
was more pronounced and had widened the 
upper part of the mediastinum (Fig. 1D). 
Roentgenographically its appearance was that 
of a “typical” carcinoma in the upper hilum 
of the left lung. 

Comment.—This case illustrates the 


manner in which carcinoma of the lung 
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masquerades as pleurisy through the 
agency of a distant rib metastasis. 


» CASE 3 (Cerebrovascular Symptoms with 
Hemiplegia).—In E. P., a 54-year-old white 
man, amnesia of three hours’ duration devel- 
oped suddenly, with residual leftsided hemi- 
plegia. He was treated by his internist for 
the cerebrovascular accident. Roentgenograms 
of the chest disclosed a 1.5 cm. “coin lesion” 


Fig. 6.—A, anteroposterior thoracic roentgeno- 

gram (Case 9), showing infiltrate in area of lower 

lobe of right lung. B, laminogram (same case), 
showing hard tumor in right hilum. 
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in the central portion ‘of the upper lobe of the 
right lung (Fig. 2, A and B) and a healed 
fracture of the ninth rib on the same side. 
After improvement from the cerebral syn- 
drome, the patient underwent thoracotomy on 
Aug. 19, 1957, for removal of this coin lesion, 
which was reported as “primary carcinoma, 
undetermined.” He made an uneventful re- 
covery and was discharged from the hospital, 
only to return six and a half weeks later with 
a recurrence of the cerebral symptoms. Cere- 
bral angiograms (Fig. 2C) showed the right 
cerebral artery to be deviated to the left 
hemisphere. Craniotomy revealed three metas- 
tatic tumors in the brain; two were removed, 
and the third was left in the posterior fossa. 
The patient’s course was downhill, and he died 
within a week. Autopsy revealed the cerebral 
tumors to be metastatic from the lung and 
larger than the primary coin lesion. 


Comment.—This case illustrates the 
manner in which pulmonary carcinoma, 
in the form of a small silent coin lesion, 
metastasizes to the brain and there mas- 
querades as a stroke with hemiplegia. 


* CASE 4 (Peptic Ulcer) —J. J., a 57-year-old 
white man, complained of distress and a feel- 
ing of pressure in the epigastrium, related 
to the intake of food, for the past three weeks. 
He was treated for three weeks with antacids 
and diet, but without relief. He went to 
another physician, who hospitalized him for 
gastrointestinal roentgen studies, at which 
time a tumor was seen in the upper lobe of 
the left lung (Fig. 2D). Pneumonectomy with 
removal of hilar lymph glands was performed 
on Aug. 8, 1954, and the pathologist reported 
“anaplastic carcinoma of left upper lobe; 
metastatic anaplastic carcinoma of peribron- 
chial and mediastinal lymph nodes.” The pa- 
tient has had no symptoms referable to the 
gastrointestinal tract since the operation four 
years ago. 

Comment.—This case illustrates how 
carcinoma of the lung may mimic peptic 
ulcer in a peculiar way. Incidentally, it 
is interesting to note that the vagus and 
phrenic nerves were involved. 


CASE 5 (Hydropneumothorax with No 
Roentgen Evidence of Tumor).—B. O., a 43- 
year-old white man, was seen by his physician 
because of right hydropneumothorax. Repeated 
aspirations did not improve his condition but 
resulted only in reaccumulation of fluid with 
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recurrence of the pneumothorax. 


Thoracic intubation, with water-sealed 
drainage and suction, did not benefit his con- 
dition and uncovered a persistent fistula. 
Routine bronchoscopic study showed a slight 
irregularity in the mucosa of the upper lobe 
of the right lung, from which a biopsy speci- 
men was taken; this was reported as adeno- 
carcinoma (Fig. 34). Planograms were then 
taken, and a tumor was seen to be invading the 
bronchus of the aforementioned lobe, but only 
slightly. Posterolateral roentgenograms had 
not revealed the tumor (Fig. 3B). A right 
pneumonectomy was done on Dec. 30, 1957, 
to remove the tumor as well as a large gland 
from under the right bronchus that extended 
into the subcarinal area. This metastatic 
gland was twice the size of the primary lesion. 


Comment.—This case serves two pur- 
poses: first, to show that an innocent- 
appearing pneumothorax, not unlike the 
many spontaneous pneumothoraxes asso- 
ciated with a ruptured bleb, may be 
masking a carcinoma, and second, to dem- 
onstrate the importance of routine bron- 
choscopic study, with biopsy, of any irreg- 
ularity of the mucosa prior to thoracot- 
omy. 


CASE 6 (Hydropneumothorax with Con- 
tracted Lung).—H. S., an 80-year-old white 
man with symptoms of dyspnea, was observed 
on roentgen examination and thoracentesis to 
have fluid in the chest (Fig. 44). Chest tube 
thoracotomy with water-sealed drainage and 
a bronchoscopic procedure were done in an 
effort to drain the pleural cavity, clean the 
bronchial passages and expand the lung. After 
a ten-day trial with suction, however, the lung 
failed to expand and, in fact, appeared con- 
tracted (Fig. 4B). On Sept. 30, 1955, thoracot- 
omy revealed a contracted lung measuring 15 
by 8.5 by 6 cm. Decortication could not be 
carried out; therefore, a pneumonectomy was 
done. The pathologist reported “adenocarci- 
noma of the right lung with involvement of 
pleura and metastasis to hilar lymph node and 
infarct of lung.” The tumor measured only 
2 cm. in diameter but was sufficient to produce 
the hydropneumothorax, with the consequent 
firm contraction of the lung. 


Comment.—This case, as well as Case 5, 
certainly emphasizes the importance of 
suspecting hydropneumothorax to be due 
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2g. in 9. A, 
undifferentiated carcinoma of lower lobe of right 
lung. B, epidermoid carcinoma of upper lobe of 
right lung (see A). 
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Fig. 8.—Anteroposterior thoracic roentgenogram 
(Case 10), showing “essentially negative” chest 
except for old pleurisy of left costophrenic angle. 
to carcinoma, whether the — is 43 or 


80 years of age. 
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Fig. 9.—A, laminogram (Case 10), showing small tumor at inferior surface of lower lobe of left 


lung. B, anteroposterior view (same case) five weeks after operation, showing “pleural thickening 
rather than pulmonary infiltration and no evidence suggestive of metastatic lesion.” Yet patient 
had extensive nonresectable carcinoma. 


CASE 7. (Typical Postpneumonic Syndrome). 
—I. S., a 54-year-old white man, had had 
pneumonia and influenza three weeks prior 
to the examination in question. Although he 
had received the usual treatment for these 
conditions, he was left with a cough worse 
than his usual cigarette cough, a low grade 
fever (temperature 99 to 100° F.), pink-tinged 
sputum and a loss of 10 pounds (4.5 Kg.) in 
weight. A roentgenogram (Fig. 54) showed 
an increase in the left hilar shadow, with a 
patch of atelectasis in the lower lobe of the 
left lung. At bronchoscopic examination on 
Nov. 22, 1957, a biopsy specimen was taken 
from the tumor seen in the bronchus of the 
upper lobe of the left lung, which revealed 
an epidermoid carcinoma. Pneumonectomy 
subsequently also disclosed pneumonia and 
atelectasis distal to the occluded bronchus. 


Comment.—This type of case can never 
be overemphasized. Treated pneumonia 
must be checked and rechecked by repeat 
roentgenograms until the lung fields ap- 
pear clear, 


Any one of the triad—residual cough,. 
fever and hemoptysis—indicates an ob- 
structed bronchus, which is commonly due 
to carcinoma. 

CASE 8 (Unresolved Pneumonia).—H. R., a 
72-year-old white man, complained of dyspnea 
since he had had pneumonia three months 
earlier. Follow-up roentgen films did not re- 
veal a clear lung but continued to show an 
area of “infiltrate” in the lower lobe on the 
r'ght (Fig. 5B). Because of the history of 
pneumonia, this lesion was regarded as “un- 
resolved pneumonia.” Planographic study, 
however, disclosed a suspicious zone of density 
at the 10 cm. level. On April 29, 1957, a right 
lower lobectomy revealed this to be, patholog- 
ically, “bicentric squamous cell carcinoma.” It 
measured 1.5 cm. in diameter. 

Comment.—Again, this case shows the 
small coin lesion (1.5 cm.) ulcerating into 
a small bronchus and causing pneumonic 
signs that could not be resolved. 

CASE 9 (Repeated Pneumonia).—N. G., a 
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50-year-old white man with a history of re- 
peated pneumonia of the lower lobe of the 
right lung, was seen in consultation, and the 
roentgenograms (Fig. 6A) revealed an infil- 
trate in the lower lobe on the right. Plano- 
graphic examination showed a mass in the 
region of the right bronchus, consistent with 
an obstructing tumor (Fig. 6B). Bronchos- 
copy disclosed a ball-valve type of tumor 
blocking the superior segment of the afore- 
mentioned lobe at inhalation but opening at 
exhalation. Biopsy confirmed the evidence 
of carcinoma. At pneumonectomy, on Feb. 28, 
1955, not only was an undifferentiated carci- 
noma of the superior segment of the right 
lower lobe bronchus observed (Fig. 7A), but 
a squamous cell carcinoma of the main bron- 
chus was present in the area of the upper 
lobe on the right (Fig. 7B). 

Comment. — This case represents not 
only a ball-valve type of tumor causing 
repeated pneunomia but a second carci- 
noma; one was undifferentiated and the 
other epidermoid. 


CASE 10 (Essentially Normal Roentgen Pic- 
ture). —A. A., a 71-year-old white man, com- 
plained only of a slight pain in the left side 
of the chest, of three weeks’ duration. The 
initial roentgenogram (Fig. 8) was ‘“essen- 
tially negative” except for an area of old 
pleurisy in the left costophrenic angle. Fluid 
was nevertheless aspirated from the chest and 
studied for celis, and these were reported as 
“evidence of malignant epithelial neoplasm.” 
Bronchoscopic study did not disclose any ab- 
normalities, and a second thoracentesis failed 
to confirm the presence of neoplastic cells, but 
a planogram of the dry chest (Fig. 9A) re- 
vealed a slight shadow on the inferior surface 
of the lower lobe on the left. Thoracotomy, 
performed on Jan. 8, 1958, disclosed nonresect- 
able undifferentiated carcinoma throughout 
the base of the left side of the chest, peri- 
cardium and pleura, with multiple seedings 
on the lung. A roentgenogram taken five 
weeks after the operation (Fig. 9B) showed 
only what was considered “pleural thickening 
rather than pulmonary infiltration and no 
evidence suggestive of a metastatic lesion.” 


Comment.—This carcinoma, even after 
it was proved to be extensive, did not re- 
veal itself on roentgen examination; 
rather, it continued to mask itself behind 
a “thickened pleura.” 
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CONCLUSION 


As carcinoma of the lung is a common 
disease, it is well to be acquainted with the 
various ways by which it can appear. It 
may be disguised by drawing attention to 
an organ or system away from the lung 
itself. Suspicion of carcinoma of the lung 
should be uppermost in the mind of the 
physician. Symptoms of cough or change 
in coughing habit, thoracic pain, hemopty- 
sis or fever should lead one to suspect this 
disease, This suspicion must not be limited 
to the typical hilar lesion or the so-called 
coin lesion but extended to any intra- 
thoracic condition, such as pneumothorax 
with or without fluid, abscess, fistula, 
pneumonia and even extrathoracic com- 
plaints, as has been mentioned. Certainly, 
a patient with pneumonia should not be 
discharged until repeated roentgenograms 
show no evidence of tumor directly or 
indirectly, e.g. by areas of atelectasis or 
emphysema. Additional studies and tech- 
nics, such as bronchoscopic and _ plano- 
graphic investigation, are resorted to for 
this purpose. 

It has been my experience that in pa- 
tients with a history of pneumonia who 
after “healing” continue to have a residual 
cough, hemoptysis or fever, as in Cases 7, 
8 and 9, carcinoma should be suspected 
until proved absent. Perhaps Osler would 
today revise his epigram to read: “To know 
all of medicine is to know carcinoma of 
the lung.” 


SUMMARY 


Observations are made and illustrative 
cases presented to show how carcinoma of 
the lung can mimic other diseases, such 
as multiple migratory phlebitis, pleurisy 
with early metastasis to the ribs, the 
cerebrovascular syndrome, peptic ulcer, 
hydropneumothorax, typical postpneumon- 
ic syndrome, unresolved pneumonia and 
repeated pneumonia. 


ZUSAM MENFASSUNG 


An Hand von erlauternden Fallen wird 
iiber Beobachtungen berichtet, die darauf 
hinweisen, dass ein Lungenkrebs andere 
Erkrankungen vortaéuschen kann. Dazu 
gehéren multiple wandernde Venen- 
entziindungen, Rippenfellentziindung mit 
Erkrankung der Rippen, zerebrovasku- 
lare Symptomenkomplexe, Magenge- 
schwiir, Hydropneumothorax, typische 
postpneumonische Syndrome, ungeldste 
und riickfallige Lungenentziindungen. 


RESUME 


Description et llustration de cas mon- 
trant comment le carcinome du poumon 
peut simuler les affections suivantes: Phlé- 
bite multiple migratrice, pleurésie avec 
métastases des cétes, syndréme cérébro- 
vasculaire, ulcére peptique, hydropneumo- 
thorax, syndrome post-pneumonique ty- 
pique, pneumonie non résorbée et pneu- 
monie récidivante. 


RIASSUNTO 


Vengono descritti casi clinici a dimos- 
trazione di come il carcinoma polmonare 
possa simulare altre affezioni: flebite 
migrante, pleurite, sindromi cerebrovasco- 
lari, ulcera peptica, idropneumotorace, 
sindrome post-pneumonica, polmonite a 
lenta risoluzione o recidivante. 


(Hoa,) 
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Sir Spencer Wells had carved on the portal of his house at Golders Green, then 


a London suburb, the motto: “Do to-day’s work to-day.” 
~-Hamilton Bailey, F.R.C.S. (Eng.), F.ACS., F.R.C.S, (Edin.). 
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RESUMEN 


Se han hecho observaciones y se presen- 
tan casos ilustrativos de cémo el carcinoma 
del pulm6n puede simular otras enfermeda- 
des tales como: la flebitis migratoria, miul- 
tiple, la pleuresia con metastasis costales 
precoces, el sindrome cerebrovascular, la 
ulcera péptica, el hidroneumotorax, el sin- 
drome postneumototico tipico y la neumo- 
nia de repeticion. 


SUMARIO 


Observacées e casos ilustrativos sao 
apresentados para mostrar como 0 carci- 
noma do pulmao pode simular outras doen- 
cas tais como: flebite migratoria multlipa, 
pleurisia com metastases precoces nas 
costelas, sindrome cerebro-vascular, tlcera 
péptica, hidro pneumotorax, sindrome post 
pneumonica tipica, pneumonias repetidas 
e nao resolvidas. 
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Section en Francais 


Amelioration des Cavites Orbitaires 
\ 
Apres Enucleation Ancienne 


les ophtalmologistes se sont attachés 
a résoundre le probléme esthétique 
posé par l’énucléation simple du globe 
oculaire. 

Il est difficile d’appareiller correctement 
par une prothése oculaire une cavité orbi- 
taire aprés ablation compléte du _ globe. 
Quels que soient l’adresse et l’art de l’ocu- 
lariste, petit a petit la piéce de prothése 


[ies on de trés nombreuses années, 


s’enfonce a l’intérieur de l’orbite. 


retrait de celle-ci est rendu plus net par 
la persistance d’un sillon transversal au- 
dessous du rebord orbitaire supérieur. 
Cette dépression est causée par le releveur 
de la paupiére, qui, privé du globe sur 
lequel il se réfléchit normalement, agit 
alors directement d’avant en arriére. 

Au bout de quelques mois ou de quelques 
années, la graisse orbitaire et les muscles 
s'atrophient, les culs-de-sac conjonctivaux 
deviennent plus profonds, la cavité se 
creuse davantage. I] devient de plus en 
plus malaisé de faire tenir en place la 
prothése. Celle-ci se bascule en arriére, 
entrainant une diminution de la fente 
palpébrale. Les points lacrymaux sont 
modifiés dans leur statique primitive, soit 
inversés dans la cavité, soit éversés au 
dehors. Ils aménent un larmoiement dis- 
gracieux et pénible. Ce dernier peut lui- 
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Greffe Cartilagineuse de Tetes de Femur de Jeune Enfant 


L. PAUFIQUE, M.D., F.I.C.S., et J. ROUGIER, M.D. 
LYON, FRANCE 


méme étre responsable de |’installation 
d’un ectropion de la paupiére inférieure. 
Une irritation conjonctivale plus ou moins 
permanente s’installe, pouvant se compli- 
quer de sécrétions muco-purulentes. Le 
malade devra sans cesse nettoyer sa pro- 
thése et sa cavité, 

Chez l’enfant, le probleme esthétique se 
complique avec la croissance, car l’absence 
de globe oculaire améne une atrophie de 
Yorbite osseuse,.d’ol installation d’une 
asymétrie faciale qui sera trés visible a 
lage adulte. 

Enfin, et surtout, le globe oculaire étant 
enlevé en totalité aprés section des muscles, 
aucun mouvement n’est possible. La pro- 
thése reste fixe et immobile, ce qui accroit 
encore le préjudice esthétique. 

C’est pour pallier a tous ces inconvé- 
nients que les ophtalmologistes ont cherché 
a substituer a l’énucléation simple des 
opérations moins radicales, capable de 
fournir a la prothése un moignon mobile 
et d’un certain volume. 

La premiére solution, de Muls, vulga- 
risée par Poulard, consiste, aprés am- 
putation du segment antérieur, a réaliser 
une éviscération soigneuse du contenu de 
la coque sclérale. Cette derniére est donc 
laissée en place avec les muscles normale- 
ment fixés sur son pourtour. Une bille, 
ou une olive en verre ou en matieére plas- 
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tique est introduite dans la coque vide, Un 
plan de suture scléral, et un autre con- 
jonctival, assurent une fermeture solide. 
Les cas d’élmination sont trés rares. 

Mais cette méthode ne peut pas étre 
toujours utilisée. Le sacrifice complet de 
la coque sclérale est souvent nécessaire 
L’énucléation totale s’impose en présence 
d’une tumeur endooculaire, d’un glaucome 
absolu, ou d’un décollement de rétine sus- 
pect, derriére lesquels on redoute |’exis- 
tence d’une tumeur. Certaines endophtal- 
mies aprés corps étrangers intraoculaires 
ou plaies infectées du globe font redouter 
lophtalmie sympathique. La encore, 
l’énucléation totale s’impose. 

Rappel Anatomique. — La Capsule de 
Tenon: La capsule de Tenon est une mem- 
brane conjonctive, qui recouvre toute la 
portion sclérale de l’oeil. Elle a la forme 
d’une cupule, ou d’une sphére creuse, Sa 
face antérieure, concave et lisse, est en 
rapport avec la sclérotique sur toute son 
étendue. Sa face postérieure, convexe, 
répond en arriére a la masse cellulo-adi- 
peuse de l’orbite. En avant, elle dessine 
une circonférence qui se confond sur le 
pourtour de la cornée avec le chorion de 
la conjonctive. Elle isole donc le globe 
oculaire de la partie postérieure de l’orbite. 
En arriére, elle est perforée par le nerf 
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capsule de Tenon 


Schema 1.—Coupe sagittale de l’orbite. Le globe 
oculaire a été enlevé. Les 2 feuillets antérieur et 
postérieur de la capsule de Tenon sont bien 
visibles. La capsule de Tenon forme des gaines 
pour le nerf optique et les muscles, et des ailerons 
latéraux qui la fixent aux parois de ]’orbite. 
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optique auquel elle adhére fortement. Puis 
elle est traversée par les nerfs et les vais- 
seaux ciliaires postérieurs, par les vortici- 
neuses. Plus en avant encore, elle est per- 
forée par les 6 muscles moteurs de l'oeil, 
qui vont prendre sur la sclére leur inser- 
tion terminale. 

Au niveau de ces 6 orifices musculaires, 
la capsule de Tenon envoie des prolonge- 
ments antérieurs, qui vont former les 
gaines tendineuses et accompagner les 
muscles jusqu’a leur tendon d’insertion 
sclérale. 

Elle forme aussi des prolongements pos- 
térieurs se dirigeant en arriére et for- 
mant les gaines musculaires proprement 
dites. Chacun des tendons des 6 muscles 
moteurs de l’oeil posséde done une gaine 
conjonctive en forme de doigt de gant, qui 
revét toute sa portion comprise entre la 
capsule de Tenon et son insertion sclérale. 
Les gaines tendineuses sont. d’ailleurs re- 
liées entre elles par des expansions laté- 
rales. Les gaines musculaires envoient 
des expansions plus ou moins épaisses et 
résistantes vers la base de l’orbite. Elles 
forment les ailerons ligamenteux. 

La capsule de Tenon est en réalité con- 
stituée par des feuillets conjonctifs con- 
centriques a l’autre. Un feuillet pos- 
térieur ou externe, épais, qui est la coque 
fibreuse qu’on a sous les yeux aprés énu- 
cléation de l’oeil; un feuillet antérieur ou 
interne, plus mince,:qui recouvre la sclé- 
rotique et lui adhére. Ces deux feuillets 
se fusionnent sur le pourtour de la cornée, 
interceptant ainsi entre eux une cavité 
close: l’espace de Tenon, 

Les Inclusions Intra-Tenoniennes: Sui- 
vant les auteurs et suivant les époques, les 
corps les plus variés ont été introduits 
dans la capsule de Tenon. On a successive- 
ment essayé: des fragments d’éponge, des 
boules de fils de soie, de vaseline, de para- 
ffine, des sphéres d’or, d’argent, de caout- 
chouc, de celluloide, de verre, etc .. . Mais 
la fréquence des éliminations secondaires 
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et des troubles trophiques et vasculaires 
ont fait abandonner ces procédés, 

Parallélement, les inclusions de sub- 
stances organiques furent essayées. Les 
premiers, Chibret en 1885, Terrier en 
1886, Rohmer et Lagrange, avaient im- 
plantés des yeux de lapin fraichement 
énuclées, Rollet par la suite implanta 
de la peau puis Sourdille de la graisse. 
Mais tous ces implants organiques étaient 
mal tolérés, ou finissaient par se résorber 
plus ou moins complétement. 

Sattler, puis Carlotti et Bailleu employé- 
rent le cartilage costal. 

A la suite des travaux de Nageotte et 
Sencard, qui montrérent que dans les 
greffes de tissu ‘“mésenclymateux” seule 
la trame est utilisée et non pas les cellules, 
Magitot eut l’idée d’appliquer a4 l’inclu- 
sion intraténonienne la greffe de tissu 
mort. Les tissus morts fournissent une 
trame qui sera ultérieurement réhabitée 
par la pénétration conjonctivale, il n’y a 
pas de resorption ultérieure, pas de phéno- 
ménes de cystolyse ou de digestion. L’im- 
plant gardera son volume primitif. 

Dés 1945, l’un d’entre nous a utilisé 
pour les inclusions intra-tenoniennes la 
téte de fémur d’enfant mort-né. En 1947, 
Mademoiselle Vergé, dans sa Thése (Ame- 
lioration de la prothese aprex enuclea- 
tion par inclusion de tete de femur de 
nouveau-ne dans la capsule de tenon, Lyon, 
1947) rapporte la technique opératoire et 
37 observations, 

La téte de fémur d’enfant mort a terme 
ou décédé dans les premiers jours de la 
vie est une sphére de 15 a 18 millimétres 
de diamétre, entiérement cartilagineuse. 
Elle satisfait 4 toutes les conditions exi- 
gées par Magitot, et sa forme sphérique 
convient particuliérement a la greffe. 

Les tétes de fémurs prélevées a l’amphi- 
théatre sont conservées dans une solution 
de formol salé a 20% pendant 8 jours. 
Elles sont ensuite lavées 4 l’eau courante 
pendant 4 jours dans l’espoir d’éliminer 


381 


PAUFIQUE ET ROUGIER: LES CAVITES ORBITAIRES 


Schema 2 (supérieure).—Ouverture de la capsule 
de Tenon. La pince tient dans ses mors la con- 
jonctive incisée parallélement aux bords ciliaires. 
Schema 3 (inférieure).—lIntroduction de la téte 
de fémur a l’intérieur de la capsule de Tenon. 


le plus de formol possible. Elles sont 
ensuite placées dans de I’alcool a 90°, dans 
lequel elles restent jusqu’au moment de 
leur utilisation. 

L’implantation de la téte de fémur dans 
la capsule de Tenon a été réalisée pendant 
de nombreuses années. Les muscles sec- 
tionnés de leur insertion sclérale sont re- 
fixés en avant de la téte de fémur. La 
capsule de Tenon et la conjonctive sont 
resuturées par-dessus. 

Mais lintroduction des implants en 
matiére acrylic dans lesquels des gorges 
sont taillées au préalable pour y faire 
glisser les muscles, a fait petit a petit 
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abandonner l’inclusion de téte de fémur 
pour les énucléations habituelles. Ces 
petites tétes de fémur dans leur bocal 
d’alcool semblaient étre reléguées dans un 
coin de laboratoire. 

Cependant, leur utilisation reste bien 
précieuse dans la réfection secondaire des 
cavités orbitaires, aprés énucléations to- 
tales. 

C’est cette technique de I’inclusion de 
cartilage qui est le but de cet article. 

Bien souvent, d'anciens énucléés vien- 
nent demander une amélioration de leur 
prothése. I] peut s’étre agi d’énucléation 
totale pratiquée dans |’enfance, ou hative- 
ment au cours d’un traumatisme impor- 
tant. Le globe oculaire fut enlevé en bloc. 
Une prothése fixe a été installée; la cavité 
orbitaire s’est creusée de plus en plus, il 
n’est plus possible de maintenir une pro- 
thése en place, 

C’est alors que l’inclusion de la téte de 
fémur de nouveauné dans la capsule de 
Tenon pourra recombler en partie la ca- 
vité orbitaire, lui donner un certain relief, 
et permettre ainsi l’installation d’une pro- 
thése esthétique. 

Techniques Operatoires.—Une premiére 
technique, que nous avons utilisée souvent, 
consiste 4 ménager la partie médiane du 
plan conjonctival, tapissé d’un plan fibreux 
cicatriciel, résultant de ]’énucléation. Cette 
partie doit protéger le greffon et rester 
suffisamment épaisse, car elle sera en con- 
tact direct avec la prothése. 

La conjonctive est verticalement incisée 
jusqu’au fond du cul-de sac mais ne dépas- 
sant pas en haut l’ancienne limite du limbe. 
Par cette ouverture, a l’aide d’une pince 
courbe, on tunnellise le tissu cellulo-adi- 
peux de l’orbite dans la profondeur, en 
direction de l’angle interne. Une fois 
engagée 4 fond, la pince courbe est ouverte 
et retirée, elle élargira suffisamment la 
bréche pour le passage de la téte de fémur. 

La téte de fémur est transfixée par un 
fil de soie 00 doublement serti. Les 2 
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aiguilles courbes sont profondément intro- 
duites dans la cavité orbitaire, et ressor- 
tent dans l’angle interne de |’orbite, l’une 
au-dessus, l'autre au-dessous de la caron- 
cule. La téte de fémur est alors introduite 
dans le canal cellulo-adipeux précédem- 
ment préparé. Les deux extrémitées du 
fil sont soudés sur une petite méche de 
gaze et maintiennent ainsi la téte de fémur 
dans le fond de la cavité. 

Quelques points au catgut assurent la 
fermeture du plan fibreux au-devant de la 
piéce cartilagineuse, la conjonctive est 
suturée par un surjet a la soie. 

Le fil conjonctival sera retiré au 5éme 
jour, le fil tracteur sera laissé 8 jours au 
moins. 

Une autre technique plus anatomique, 
plus précise, mais plus difficile, consiste a 
redisséquer minutieusement la conjonctive 
puis la capsule de Tenon. 

Une incision médiane, paralléle aux 
bords ciliaires suivant l’ancienne cicatrice 
de suture conjonctivale, permet d’ouvrir 
largement la conjonctive. 

Généralement, la capsule de Tenon, trés 
remaniée dans son épaisseur et dans sa 
forme, adhére fortement a la conjonctive. 
Cependant, il est presque toujours possible 
de retrouver un plan de clivage, et a l’aide 
de la pointe des ciseaux ou d’un dissecteur, 
de séparer la conjonctive de la capsule. 
Cette derniére apparait comme un sac 
fibreux, dur, épais, sur lequel on ne re- 
trouve plus les muscles oculaires qui se 
sont résorbés, ou qui sont réduits a4 |’état 
de zone d’épaississement de la capsule. 
Cette derniére, une fois libérée de ses 
adhérences conjonctivales est incisée en 
son centre. 

On tombe alors sur une cavité virtuelle 
plus ou moins comblée d’éléments fibreux. 
Il est généralement facile de retrouver 
lancienne cavité qui contenait le globe 
oculaire. <A l’aide de pinces de Leriche 
fixées aux 4 angles, le sac capsulaire est 
tendu, son contenu libéré; la téte de fémur 
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est alors introduite dans ce sac, qui sera 
rapidement suturé par un surjet au cat- 
gut. La conjonctive est replacée en avant 
de ce moignon reconstitué, elle est suturée 
par un surjet de soie, et va matelasser la 
face antérieure de la capsule de Tenon. 

Ce procédé a l’avantage d’étre moins 
aveugle que le précédent, il est plus minu- 
tieux, mais il permet de mieux se rendre 
compte du volume du sac capsulaire. A ce 
propos, on est souvent étonné des dimen- 
sions trés grandes de ce sac, et il n’est pas 
rare de pouvoir introduire dans la capsule 
de Tenon 2 ou 3 tétes de fémur de nouveau- 
né. Souvent, a la demande, on pourra 
combler cette cavité par des fragments de 
cartilage coupés au bistouri, qui formeront 
un véritable pavage. C’est ainsi qu’un 
véritable modelage des culs-de-sac con- 
jonctivaux pourra étre réalisé. II est 
facile, suivant les cas, de combler plus ou 
moins les récéssus supérieur, inférieur ou 
latéral de la capsule, et ainsi de reconsti- 
tuer des culs-de sac conjonctivaux qui 
étaient au préalable trop profonds. 

Seul le cartilage permet ce comblement 
d’une fagon précise et efficace. Les im- 
plants d’acrylic sont trop durs et ne peu- 
vent pas facilement et extemporanement 
étre taillés 4 la demande, ils risquent trop 
de se déplacer par la suite. Dans la ca- 
vité ténonienne, ilsne se soudent pas les 
uns aux autres. Le cartilage est facile a 
couper en petits fragments qui seront 
disposés 4 la fagon d’une mosaique autour 
de l’implant central. 

Sous couvert d’une asepsie rigoureuse, 
d’une bonne technique et d’une suture 
minutieuse des plans les uns aprés les 
autres, les résultats sont généralement 
trés satisfaisants. 

La téte de fémur est rarement éliminée 
secondairement. Dans ce cas, il est tou- 
jours possible de réintervenir en suivant 
la méme technique. L’inclusion d’une 
nouvelle téte de fémur ou de morceaux de 
cartilage est refaite une nouvelle fois. 
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Ce procédé de réfection, ou plutét de 
comblement de cavités orbitaires trop 
grandes est simple et original. I] permet 
donc d’obtenir un moignon plus ou moins 
saillant et étendu, qui siége dans le fond 
de l’orbite. Une prothése peut alors faci- 
lement étre placée en avant du plan con- 
jonctival. Le résultat esthétique est bon, 
la prothése et l’oeil congénére sont de 
dimensions presque semblables. Seuls les 
mouvements du moignon sont impossibles, 
ou fort limités, la prothése reste donc fixe 
et immobile. C’est pourquoi il faut tou- 
jours s’efforcer quand cela est possible, 
de conserver les muscles oculaires fixés a 
la capsule de Tenon. La cavité Teno- 
nienne, qu’elle soit comblée par un implant 
d’acrylic ou par une téte de fémur de 
nouveau-né deviendra alors un moignon 
doué d’une certaine mobilté. 


RESUME 


L’appareillage des cavités orbitaires 
apres énucléation pose souvent un proble- 
me esthétique difficile 4 résoudre. La cavité 
orbitaire se creuse progressivement, et il 
n’est plus possible de maintenir en place 
une piéce de prothése. 

Les auteurs rappellent les différents 
procédés utilisés pour conserver un moi- 
gnon oculaire mobile avec les muscles ocu- 
laires. Inclusion de bille de verre dans 
la coque sclérale, inclusion de téte de fémur 
de nouveau-né et d’implant d’acrylic dans 
la cavité ténonienne. 

Lorsque le globe oculaire a été enlevé 
en totalité, et qu’aucune piéce mobile n’a 
été mise en place, il est possible de com- 
bler la cavité orbitaire en introduisant 
dans la capsule de Tenon une téte de fémur 
de nouveau-né. Les auteurs décrivent les 
techniques chirurgicales qu’ils utilisent. 


SUMMARY 


It is often difficult to put a good pros- 
thesis in an orbital cavity. The authors 
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report the several surgical procedures used Tenon’s capsule. 
to restore an eyeball after enucleation: When the enucleation has been total, it 
introduction of a small glass ball into the _ is always possible to introduce the femoral 
sclera, or of the femoral head of a dead head of a newborn into Tenon’s capsule. 
newborn, or of an acrylic implant into The surgical procedure is described. 
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Seccion en Espanol 


Pancreas Anular 


S. GUTIERREZ VAZQUEZ, M.D., F.A.C.S., F.I.C.S. 


AND 
G. FLORES MUNOZ, M.D. 


MEXICO D.F., MEXICO 


que importante, es el estudio de las 
malformaciones congénitas que, 
desoe el punto de vista quirtrgico, pueden 
ser corregidas, con buenas probabilidades 
de curacién completa, como ocurri6 en los 
casos que describimos mas adelante. 

El pancreas anular es una anomalia poco 
frecuente, que hasta la fecha solo ha sido 
referido en 83 ocasiones, quedando clasifi- 
cados nuestros casos, en numero de tres, 
como los 84, 85 y 86. 

Esta condicién patolégica, como su 
nombre lo indica, es un anillo detejido 
glandular pancreatico que engloba, en 
forma parcial o total, la segunda porcién 
del duodeno. En ocasiones, el tejido glan- 
dular puede ser reemplazado portejido 
fibroso, pero siempre existen, por lo menos, 
restos de tejido glandular. 

El problema del diagnostico es bastante 
complejo y este hecho se confirma por 
haberse encontrado, como hallazgos de 
autopsia, el mayor numero de casos, como 
lo demuestra el cuadro opuesto. 

Este tipo de malformacion congénita se 
debe, fundamentalmente, a la falta de 
rotacién de la yema ventral de la glandula 
que permanece en su situacién anterior, 
mientras que la dorsal lleva a cabo su giro 
normal, dondo origen asi a la banda de 
tejido pancreatico que permanece circun- 


U: aspecto muy interesante, a la vez 


Read at the Tenth International Congress, International 
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dando al duodeno. Este tejido, macro y 
microscépicamente, no presenta altera- 
ciones, pero en ocasiones puede serreem- 
plazado por tejido fibroso o encontrarse 
cambios de tipo inflamatorio que dan lugar 
a ser clasificados como los de una pancrea- 
titis crénica intersticial. 

El paciente, portador de un pancreas 
anular, puede no manifestar ningun cam- 
bio clinico o presentar una sintomatologia 
de mas 0 menos consideracion, ofreciendo 
un cuadro de obstruccién duodenal, de una 
pancreatitis o bien, de una ulcera péptica, 
sobre todo si esta ultima es de tipo esteno- 
sante. 

Los datos de laboratorios, habitual- 
mente, no reportaran resultados especifi- 
cos para hacer el diagnoéstico; no asi los 
estudios radiolégicos que demues tran una 
dilatacié6n mds o menos considerable de la 
primera porcién del duodeno, en ocasiones 
una estenosis o un calibre menor de la 
segunda porcién del duodeno conrelacion 
a la primera. 

Descubiertos en el curso de 


una necropsia .................. 55 64.0 % 
Descubiertos en el curso de 

una operaci6n 11 12.8% 
Operados con diagnéstico de 

probable pancreas anular 16 18.6% 
Operados con diagnéstico de 

pancreas anular -............ 4 4.6% 

86 100.0 
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Las intervenciones quirtirgicas que se 


han propuesto y llevado a cabo hasta la. 


fecha para la correccién de esta anomalia 
son las siguientes: 

1. Reseccién del anillo pancreatico. 

2. Anastomosis en “corto circuito.” 

3. Gastrectomia parcial. 

El procedimiento de reseccién del anillo 
pancreatico es el que puede brindar mejo- 
res resultados en caso de no existir atresia 
duodenal; pero se debe hacer hincapié en 
que la diseccioén, seccion de tejido glan- 
dular, etc., debera realizarse con extremo 
cuidado a efecto de evitar una fistula 
pancreatica, existiendo como contraindica- 
cién la contingencia de lesionar los con- 
ductos pancreaticos. 

La indicacién para una anastomosis en 
corto circuito es para el caso concreto de 
una tresia duodenal, o bien, ante la difi- 
cultad técnica absoluta de poder hacer la 
resecciOn del anillo pancreatico, siempre 
que haya cifras de acidez bajas 0 normales 
que alejen la posibilidad de aparicion de 
la Ulcera marginal, otambién la probabi- 
lidad, que ya se mencioné, de la presencia, 
en este antillo, de los conductos pancreat- 
icos. 

Por ultimo, es muy dificil justificar una 
gastrectomia parcial como tratamiento del 
pancreas anular y debera llevarse a cabo 
sélo en enfermos que tengan ademas una 
ulcera péptica complicada. 


CASOS CLINICOS 


Primer Caso.—A.F.B. sexo masculino, 
de 30 anos. Mayo 27 de 1954. 

Padecimiento con evolucién de_ seis 
meses, iniciandose con dolor epigas trico, 
de mediana intensidad, una hora después 
de la ingestién de alimentos, con irradia- 
ciones a ambos hipocondrios y duracién 
aproximada de dos horas; se acompanaba 
de ardor epigastrico y de agruras, mejo- 
raba con la ingestién de alimentos o deal- 
calinos. 
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Un mes después de haberse iniciado su 
sintomatologia se le practicé6 apendicec- 
tomia, con la cual mejoré solo por un corto 
periodo de tiempo. Subsecuentemente 
present6 un moderado estado nauseoso, 
seguido de vémitos ocasionales concarac- 
teristicas de estasis. Moderada pérdida de 
peso. 

A la exploracién como Unico dato se 
encontré cuerda célica palpable en fosa 
iliaca izquierda. 

Exdmenes de laboratorio: Biometria 
hematica: Eritrocitos 4,500,000, Valor 
globular 1, Leucocitos 7,500, Serologia 
negativa, Tiempo de sangrado 2, Tiempo 
de coagulacion 6.5, Protrombina 15 = 81%, 
Quimica sanguinea normal, Tres examenes 
parasitoscépicos de materias fecales nega- 
tivos, Examen general de orina normal, 
Jugo gastrico con moco y acides dentro 
de limites normales. 

Rayos X: Serie gastroduodenal, se en- 
contraron el eséfago y el estémago nor- 
males, la segunda porcién del duodeno 
ampliamente dilatada, con pliegues grue- 
sos, con una porcidn mas estrecha del 
organo por debajo de la dilatacion. 

Diagnostico preoperatorio: Probable 
ulcera péptica duodenal con caracter este- 
nosante, con dilatacién proximal del mismo 
6rgano. Probable pancreas anular. 

Intervencion quirirgica: Durante la 
exploracién del est6mago y el duodeno no 
se encontré ningun hallazgo quirurgico 
relacionado con proceso ulceroso; a nivel 
de la segunda porcion del duodeno se en- 
contr6é un anillo de tejido pancreatico, 
como de dos centimetros de altura, que lo 
englobaba en su totalidad, produciendo un 
area de estenosis y otra area superior 
dilatada, se efectué la diseccién del anillo 
de tejido glandular pancreatico, seccién 
entre dos pinzas y sutura de los extremos. 

Examen histopatolégico: Areas de tejido 
conjunctivo y vacuolas de tejido adiposo 
con amplias redes de vascularizaci6n, in- 
filtracién de elementos figurados predo- 
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Fig. 1 (Caso 1).—Serie gastroduodenal que muestra lasegunda porcién del duodeno dilatada, con 
pliegues gruesos, con una porcién mas estrecha del érgano por debajo de la dilatacion. 


minando leucocitos polimorfonucleares, 
tejido glandular pancreatico sin datos 
histopatolégicos. 

Diagnéstico postoperatorio: Pancreas 
anular. 

Ultimo control: Marzo 9 de 1953.—Lige- 
ras molestias dolorosas perium bilicales, 
ocasionales y de poca intensidad. 


Segundo Caso.—G.H.S. sexo masculino, 
edad 30 ajios, febrero 25 de 1955. 

Padecimiento con una evoluci6én de 
aproximadamente tres afios inicidndose 
con dolor epigdstrico intenso, una hora 
después de la ingestién de alimentos sin 
irradiaciones y con duracién aproximada 
de una hora; se acompafaba de ardor 
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epigastrico, pirosis, vémitos ocasionales 
de sabor amargo, precedidos de nauseas y 
se mejoraba con la ingestion de alimentos 
o de substancias alcalinas; el enformo 
sufria de constipacion horaria. 

Todos estos fenédmenos se presentaban 
por periodos irregulares en suduracion y 
eran seguidos por otros periodos, asi 
mismo irregulares, durante loscuales se 
encontraba asintomatico, siendo estos ulti- 
mos menos predominantes en relacién con 
la evolucién del padecimiento. Marcada 
pérdida de peso. 

Exploracién fisica: Como tnicos datos 
especificos se encontré dolor epigastrico a 
la palpacién profunda y un marco célico 
palpable. 

Exdmenes de laboratorio: Biometria 
hematica, Eritrocitos 5,280,000 Valor glo- 
bular 1, Leucocitos 7,200, Serologia nega- 
tiva, Tiempo de sangrado 3, Tiempo de 
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coagulacién 6, Protrombina 14 = 90%, 
Quimica sanguinea normal. Tres exame- 
nes parasitoscépicos, hymenolepis nana. 
Examen general de orina normal, Jugo 
gastrico, acidez dentro de limites normales, 
con escaso moco. 

Rayos X: Serie gastroduodenal, esé6fago 
y est6mago dentro de limites normales, 
bulbo deformado, treboliforme. Mancha 
central suspendida. 

Diagnostico preoperatorio: Uleera pép- 
tical duodenal. 

Intervencion quirtirgica: Durante la ex- 
ploracion del est6mago y del duodeno no 
se encontré ningin hallazgo quirtrgico 
relacionado con proceso ulceroso; a nivel 
de la segunda porcidn del duodeno, se 
encontro un anillo de tejido pancreatico, 
aproximadamente de un centimetro de 
altura, que lo englobaba en su totalidad, 
dando lugar a una deformaci6én del 6rgano. 


Fig. 2 (Caso 2).—Serie gasroduodenal en la que se observa un bulbo deformado, treboliforme. 
388 
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Se hizo diseccién completa de esta porcién 
de tejido glandular, seccién entre pinzas 
y sutura cuidadosa de los extremos sec- 


Debido a una colelitiasis se hizo 
Apendicec- 


cionados. 
colecistectomia retrograda. 
tomia. 

Examen histopatolégico: Tejido fibroso, 
areas de tejido glandular pancreatico sin 
datos histopatolégicos, 

Diagnostico postoperatorio: Pancreas 
anular. Colelitiasis. 

Ultimo control: Junio 14 de 1955. Asin- 
tomatico. 

Tercer Caso. — E.S.E. sexo masculino, 
edad 26 afios, agosto 29 de 1956. 

Padecimiento con una evolucioén de 
nueve ajios, iniciandose con dolor epigas- 
trico, con irradiaciones hacia atras en 
hemicinturén derecho y al cuadrante supe- 


VAZQUEZ Y MUNOZ: PANCREAS ANULAR 


Fig. 3 (Caso 3).—Serie gastroduodenal en la que 
se ve estomago dilatado aproximadamente dos y 
medio veces mas de lo normal, pero con peristalsis 
normal. El] bulbo duodenal muy dilatado con un 
nivel liquido. Las porciones siguientes del organo 
con caracteres dentro de limites normales. 


rior derecho abdominal, intenso, que evo- 
luciona con periodos de una duracién 
aproximada de un mes y medio, con inter- 
valos de tres a cuatro meses, apareciendo 
generalmente tres horas después de la 
ingestion de alimentos, con mejoria tras 
nueva ingestién de los mismos o por vémi- 
tos, que frecuentemente provocaba el 
mismo enfermo; el aspecto de los vomitos 
era de alimentos recientemente ingeridés 
y ocasionalmente con caracteres de estasis. 
En septiembre de 1953, se presenta hema- 
temesis discreta seguida de melena tam- 
bién en forma discreta. 

Exploracién fisica: como tnico dato 
especifico se encuentra dolor a la palpacién 
profunda en cuadrante superior derecho. 

Exdmenes de laboratorio: Biometria 
hematica, Eritrocitos 5,300,000 Valor Glo- 
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Fig. 4.—Fotografia que muestra la seccién de 
la porcién anular del pancreas, con sus dos 
extremos suturados. La primera porcién del 
duodeno se aprecia bastante dilatada, la siguiente 
porcién se observa estenosada y el resto del 
duodeno dentro de limites normales. 


bular 0.94 Hematocrito 47 c.c. % Indice 
de vol. 0.88 Leucocitos 6,800, Serologia 
negativa. T. sangrado 1, T. coagulacién 
6 Protrombina 13 = 100% Quimica san- 
guinea normal, Examen general de orina 
normal, Examen general de orina normal, 
Jugo gastrico no fué posible obtenerlo. 

Examenes de gabinete: Serie gastroduo- 
denal: esdfago normal Est6émago dilatado, 
vaciamiento retardado por ondas peristal- 
ticas normales, bulbo duodenalmuy dila- 
tado con nivel liquido y en su porcion infe- 
rior a la dilatacién con aspecto normal. 
Colecistograma negativo. 

Diagnostico preoperatorio: Ulecera pép- 
tica duodenal, dilatacién del duodeno por 
probable pancreas anular. 

Intervencidn quirtirgica: Durante la 
exploracion del estomago y el duodeno no 
se encontré ningtn hallazgo quirtrgico 
relacionado con proceso ulcero so; existia 
una dilatacién gastrica y del bulbo duo- 
denal, a nivel de la segunda porcion del 
duodeno se encontré un anillo de tejido 
glandular pancreatico y tejido fibroso como 
de 2.5 cm. en su porcion posterior y como 
de 0.8 cm. en su porcién anterior, que lo 
englobaba en su totalidad, produciendo 
una estenosis y por encima de la misma 


‘un: bulbo duodenal muy aumentado de 
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tamano, encontrandose el duodeno, por 
debajo de la estenosis, con caracteres nor- 
males. Se efectud diseccién completa del 
anillo y se seccion6 entre pinzas en sus dos 
extremos los cuales se prolongaban fran- 
camente can la cabeza del pancreas sin 
muestras de contener conductos, la cabeza 
del pancreas se encontr6 con una consis- 
tencia ligeramente aumentada; se efectud 
la ligadura con puntos separados de los 
extremos de la seccién usando material no 
absorbible y en dos planos. 

Examen histopatolégico: Tejido glandu- 
lar pancreatico con areas de fibrosis dis- 
creta. 


Diagnostico postoperatorio: Pancreas 
anular. 


Ultimo control: Enero 14, de 1957. Asin- 


tomatico. 
RESUMEN 


E] autor presenta tres casos de Pancreas 
Anular, anomalia congénita rara carac- 
terizada por la presencia de un anillo de 
tejido glandular pancreatico que engloba 
enforma total o parcial a la segunda por- 
cidn del duodeno y cuyo diagnéstico es 
dificil; discute los procedimientos que se 
han ideado para su tratamiento quirtr- 
gico: reseccion del anillo pancreatico, anas- 
tomosis en “corto circuito” y gastrectomia 
parcial, prefiriendo la reseccién del anillo 
pancreatico, de jando la anastomosis en 
“corto circuito” para, aquellos casos con 
grandes dificultades técnicas para su reso- 
lucién o con atresia duodenal siempre y 
cuando la acides del jugo gastrico sea baja; 
no justifica la gastrectomia parcial como 
tratamiento de esta anomalia salvo en los 
casos que es acompafiada de una Uulcera 
péptica complicada. En el primer caso se 
hizo diagnéstico de probable tlcera péptica 
duodenal, estenosante, con dilatacién pro- 
ximal del mismo y probable pancreas anu- 
lar, en el segundo fué de ulcera péptica 
duodenal y en el tercero de tilcera péptica 
duodenal, dilatacién del duodeno por pro- 


| 
Ae 
is 
4 
390 
‘4 


VOL. 30, NO. 3 


bable pancreas anular. En todos se llevé 
a cabo Ja reseccion del anillo pancreatico, 
su evolucién fué correcta, encontrandose 
actualmente los enfermos asintomaticos. 


SUMMARY 


The author reports 3 cases of annular 
pancreas, a rare congenital anomaly char- 
acterized by two limbs of pancreatic tissue 
extending around the second portion of the 
duodenum. The annular portion presents 
a relatively normal histologic picture, 
though in some instances it is replaced by 
fibrous tissue, and in others inflammatory 
changes are present. 

The diagnosis, which may be difficult, 
and the surgical treatment of this anomaly 
are discussed. The latter consists of divi- 
sion or partial resection of the annular 
portion of the gland, gastroenterostomy or 
partial gastrectomy. The first procedure 


Into the consulting room of John Abernethy, celebrated as much for his rudeness 
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is recommended in the absence of primary 
duodenal atresia and when no major pan- 
creatic duct is present in the annular por- 
tion. If either is present, gastroenteros- 
tomy is preferable. When the anomaly is 
complicated by an active duodenal ulcer, 
partial gastric resection may be required. 
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as for his surgical skill, there came one day a patient with a dark saturnine face, 
who seemed to be in very low spirits. The patient described his symptoms and after 
he had been examined he asked the famous surgeon what he would advise him to do. 


“Do,” snapped Abernethy, “go and see Grimaldi” (a clown famous at the time). 


“But,” said the patient, looking more lugubrious than ever, “I am Grimaldi 


7 


—Hamilton Bailey, F.R.C.S. (Eng.), F.A.C.S., F.R.C.S. (Edin.), 


F.1.C.S. (Hon.) 
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Ednorial 


ford and Dr. W. Leonard Draper, 

and I have been interested in tym- 
panoplasty for some five or six years. We 
now have had experience with 112 cases 
in which the operation was performed at 
least three months prior to the time of 
writing, and, although we are still vary- 
ing our technic with a mind to improved 
results, we have certain definite ideas and 
opinions that will be presented in this edi- 
torial. 

The discussion will be confined to the 
basic physiologic principles and technic of 
tympanic skin grafting and to middle ear 
sound conduction from the physiologic 
point of view. 

The success of tympanoplasty depends 
upon getting a skin graft to “take” while 
it bridges an air-containing cavity (the 
middle ear). The bed for this graft lies 
peripherally as a result of denudation of 
the residual drum, the annulus and often 
the adjacent canal wall of squamous 
epithelium. I choose to call this basic tech- 
nie “tympanic skin grafting,” and I shall 
first discuss the physiologic factors that 
contribute to its success. 

These skin grafts differ from most skin 
grafts in that their central portion, which 
overlies the perforation, is not in direct 
contact with any blood supply. On occa- 
sion this central portion may have a di- 
ameter of as much as 10 mm. Most 
authorities agree that no skin graft can 
really flourish until endothelial vascular 
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*Part of a symposium on myringoplasty and tympano- 
plasty for the improvement of ‘otic 
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buds grow from the blood vessels of 
the bed out into the graft and make con- 
tinuity with the blood vessels of the graft. 
This establishes the permanent blood sup- 
ply and occurs on about the fourth to the 
tenth day. 

The manner in which the graft survives 
the first four days is much more contro- 
versial. Pagett,| Conway and his co- 
workers? and others who have studied this 
problem extensively have expressed the 
opinion that the skin graft survives the 
first four days on a plasmic circulation 
diffusing extracellularly from the bed blood 
vessels up into the graft. It is our opinion 
that this type of circulation could nourish 
only that portion of the graft which lies 
directly above the bed, and that some 
primitive type of intravascular circulation 
must nourish the central portion of a tym- 
panic skin graft. 

A study previously reported,’ tends to 
substantiate this theory. Two split thick- 
ness grafts were placed on the same re- 
cipient site. Four hours later the first 
one was removed, and microscopic sections 
showed that all of the graft blood vessels 
were in spasm and that there were no 
erythrocytes in the graft. The second 
graft was removed after twenty-four 
hours, and microscopic sections showed 
that all of the capillaries and blood vessels 
in the graft were tremendously dilated 


1. Pagett, E. C.: Skin Grafting. Springfield, Ill.: Charles 
C Thomas, Publishers, 1942. 


2. Conway, H.; Stark, R, B., and Doule, J.: Observations 
on the Development of Circulation in Skin Grafts, Plast. & 
Reconstr. Surg. 9:312-319, 1951. 


3. Wright, W. K.: Repair of Chronic Central Perfora- 
tions of the Tympanic Membrane: By Repeated Acid Cau- 
tery: By Skin Grafting, Laryngoscope 66:1464-1487, 1956. 
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and filled with erythrocytes. Thus, ob- 
viously, some sort of early intravascular 
circulation was present, 

McLaughlin,‘ who has done considerable 
work on the use of composite grafts from 
the lobe of the ear to cover defects in the 
ala of the nose, has suggested that skin 
grafts survive the first four days by an 
intravascular circulation of blood from 
some of the myriads of severed capillaries 
in the graft coming into contact with some 
of the myriads of severed bed capillaries. 
He showed that the graft immediately 
after operation is entirely white and 
exanimated. Six hours later there is a 
diffuse pink tinge, and twenty-four hours 
later the graft is definitely cyanotic. These 
colors blanch on pressure and are obvi- 
ously intravascular. Three days later 
there will be a healthy-looking pink graft. 
It is notable also that there is considerable 
hyperemia of the bed; in other words, the 
presence of the graft seems to stimulate 
vascularity in the bed. Davis and Traut,°® 
in 1925, observed continuity between bed 
and graft capillaries twenty-two hours 
after the operation. 

On the basis of these works and our own 
clinical experience, we are thoroughly 
convinced that tympanic skin grafts sur- 
vive the first four days because of an im- 
mediate intravascular capillary circula- 
tion that reaches the central portion of the 
graft by means of the parallel sub-epi- 
thelial vascular network in the graft. This 
physiologic observation should at once 
suggest two important principles of tym- 
panic skin grafting: 

1. Only very gentle pressure should be 
used in packing a tympanic graft in place. 
Pressure greater than 10 cm. of water may 
well cause collapse of the capillaries and 
sloughing of the central portion of the 


4. McLaughlin, C. R.: Composite Ear Grafts and Their 
Blood Supply, Brit. J. Plast. Surg. 7:274-278, 19—. 


5. Davis, J. S., and Traut, H. Origin and Develop- 
ment of the Blood | aaa of Wiel “Thickness Skin Grafts, 
Ann. Surg. 82:871, 


EDITORIAL 


graft. We have noted this on repeated 
occasions. 

2. A tympanic skin graft must be cut 
thick enough to include the network of 
blood vessels running parallel to the sur- 
face of .the skin. In general, there are 
two such networks: a superficial one, run- 
ning just below the dermal papillae, and 
a deep one, lying at about the middle of 
the dermis. These vascular networks 
have a rich anastomosis. A thin split 
thickness graft may contain none of this 
parallel blood supply, in which case the 
central portion of the graft would prob- 
ably slough. This has been our usual 
experience with thin grafts. The full 
thickness graft and the three-quarter 
thickness split graft contain both the 
superficial and deep vascular network and, 
consequently, are better suited for tym- 
panic skin grafting. We personally prefer 
the split graft of three-quarter thickness. 

Our experience indicates that there are 
several other factors which are also im- 
portant to successful tympanic skin graft- 
ing. These are: 

1. Absence of Infection. There should 
be no active or latent infection when tym- 
panic skin grafting is done. Operation 
should be postponed until the ear has been 
perfectly dry for at least thirty days. We 
urge preoperative and postoperative anti- 
biotics, sterile surgical preparation, sterile 
operating room technic and sterile post- 
operative care in the office dressings. 

2. Good Exposure of the Entire Tym- 
panic Remnant and Annulus. In our ex- 
perience, this is one of the really crucial 
factors in success. The operation can 
occasionally be done through the intact 
ear canal, but endaural incisions are usu- 
ally needed, and occasionally enlargement 
of the bony canal may be necessary. Inade- 
quate exposure is one of the main causes 
of failure, because the bed must be com- 
pletely denuded of every vestige of squa- 
mous epithelium and the graft placed in 
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close approximation to the bed with an 
adequate overlap. (These procedures de- 
mand a binocular magnified view of all 
surfaces, and one of the most difficult 
places to visualize is the anterior sulcus.) 

3. Atraumatic Preparation of the Bed 
and Handling of the Skin Graft. This is 
important because thrombophlebitis of 
capillaries can interfere with the graft’s 
early blood supply. Only the sharpest 
instruments should be used to prepare the 
graft and bed. They should not be al- 
lowed to dry, nor should they be exposed 
to physiologic solution of sodium chloride, 
which is also injurious. Crushing of the 
graft with scissors or forceps is also to 
be avoided. 

4. Regrafting. If the primary graft 
sloughs or otherwise fails, regrafting is 
more likely to succeed than is the original 
attempt. It is best done within the first 
three to four months. This is because the 
first graft invariably stimulates the vas- 
cularity of the graft bed. 

To emphasize the importance of these 
factors, we should like to present our sta- 


Table 1.—Results of 112 Tympanic Skin Grafts 
on 96 Perforations 


First Attempt of Closure 63 of 96 66% 
(16 of the failures were regrafted, with 8 closures) 
Total Closures 71 of 96 73% 


Table 2.—Follow-Up on Successful 
Tympanic Skin Graft Closures 


Duration of Follow-Up No. of Cases 


3- 6 months 21 
6-12 months 28 
1- 2 years 12 
2- 3 years 
3- 4 years 3 

Total 71 


Table 3.—Follow-Up of Failures 
(112 Tympanic Skin Grafts) 


Noted 1-7 months 36 
Noted 2-8 months 5 
41 


Conclusion: Tympanic skin grafts, once they have 
“taken,” tend to endure. 
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Table 4.—Old and Recent Results 
(112 Tympanic Skin Grafts) 


1 closure (10%) 
4 closures (40%) 


First 10 cases 
Second 10 cases 
Last 55 cases 
(with use of present 
technic) 40 closures (73%) 
Regrafting of Failures 


(present technic) 
9 regrafts 8 closures (88%) 


Conclusions: 1. The present technic, in which a 
thick skin graft, asepsis, good ex- 
posure and the nonpressure pack are 
employed, has improved results con- 
siderably. 

2. Regrafting after a failure has a 
greater chance of success than has 
the primary attempt. 


tistics in 112 tympanic skin grafting pro- 
cedures (Tables 1, 2, 3 and 4). 
Comment.—If the graft is going to fail 
it usually does so soon after the operation. 
It is probable that the graft becomes ir- 
reparably damaged before the permanent 
blood supply can make continuity with the 
graft blood vessels. Once successful, the 
graft tends to endure. There has been a 
continual improvement in our results as 
we have become more and more cognizant 
of the factors important to successful 
tympanic skin grafting. Also, a definitely 
higher percentage of successes is observed 
after regrafting procedures as compared 
with the original skin grafting attempts. 


Technic Used in Tympanic Skin Graft- 
ing.—All tympanic skin grafting proce- 
dures are done in. the operating room 
under sterile precautions. Anesthesia is 
induced by 2 per cent Xylocaine, with 
1/50,000 epinephrine by infiltration. At 
the osteocartilaginous juncture a higher 
concentration of epinephrine (1/4,000) is 
used for hemostasis. For some patients 
supplementary general anesthesia may be 
advisable. Exposure of the entire annulus 
to binocular magnified vision is crucially 
inportant. Although this is occasionally 
possible without any incisions, the technic 
will be described as necessary when there 
is extremely poor visualization of the 
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drum, and the operating surgeon is ex- 
pected to modify his technic according to 
the existing conditions. It should always 
be remembered that visibility is never as 
good as it appears to be at the beginning 
of the operation. 

A modified endaural incision is made 
and carried down to a point about 2 mm. 
from the drum. The skin of the posterior 
canal wall is then elevated, and the peri- 
osteum is elevated over the mastoid proc- 
ess. The posterior canal skin flap is 
tucked underneath the edge of the incision, 
to be replaced at the end of the operation. 
self-retaining retractor is inserted. 
This has the advantage of leaving both 
the surgeon’s hands free for instrumen- 
tation. If the bony canal is extremely small, 
it is enlarged posteriorly with a cutting 
burr. A U-shaped flap is then cut from 
the skin of the anterior canal wall, ele- 
vated, and rolled up onto the skin of the 
anterior cartilaginous canal. The over- 
hanging bone of the anterior canal wall 
is thinned with a sharp mastoid curette 
until the anterior sulcus can be well visu- 
alized. This anterior flap is also replaced 
in its original position at the end of the 
operation. 

We prepare the graft bed by removing 
the outer layer of squamous epithelium 
from the rim of the drum and the adjacent 
canal wall with specially made tympanic 
membrane curettes. Occasionally a Hart- 
mann cup forceps is used to trim off the 
small shreds of epithelium. The epi- 
thelium of the tympanic membrane is flat- 
lying and has no rete pegs, as does squa- 
mous epithelium elsewhere in the body. 
It can therefore be dissected off easily as 
a sheet. Microscopic sections demonstrate 
that all of the squamous epithelium is re- 
moved, as well as a small amount of sub- 
epithelial connective tissue. After denuda- 
tion, the perforation is measured with a 
fenestrometer. A thick, split thickness 
skin graft is then cut with a “Weck” razor 
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blade from the non-hairbearing skin over 
the mastoid. It is placed (skindown) on 
a tongue blade, and a U-shaped graft is cut 
to measure so that it overlaps the perfora- 
tion 2 or 3 mm. in all directions except the 
posterior, in which it overlaps 5 to 6 mm. 
We place the graft gently in the ear canal 
with fenestration forceps and evert the 
edges with small sharp picks. The graft 
is then pushed into contact with the drum 
and the anterior sulcus, a wire ring curette 
being used. If blood accumulates in the 
ear during this process, it is aspirated 
with a very thin 16 gage suction tip. The 
suction will not cause the skin graft to 
adhere if the by-pass valve is left open. 
The graft is next covered with 5 by 15 mm. 
strips of cigarette paper, which are placed 
over it like the spokes of a wheel, and 1/16 
inch cotton balls gently placed against the 
annulus and then placed over the central 
portion of the graft. The anterior and 
posterior skin flaps are then rolled back 
into position and covered with cigarette 
paper, and the remainder of the canal is 
filled with aureomycin-impregnated cotton 
balls. 

If the canal has been enlarged, there 
will be a bare area of bony canal supe- 
riorly, and this is covered with a thick 
skin graft. There is a slight tendency for 
any endaural incision to produce stenosis 
of the ear canal, because of retraction of 
the edges of the skin. It is well, therefore, 
to suture a thick skin graft between the 
vertical edges of the incision in the supe- 
rior cartilaginous canal. This will effec- 
tively prevent any stenosis. The external 
skin incision is closed with black silk, and 
the donor site is covered with surgical 
rayon. If an endaural incision is made 
it is advisable to put a pressure-type mas- 
toid dressing over the ear for the first 
two or three days, to prevent hematoma. 
The patient is given Mysteclin for twenty- 
four hours preoperatively and seven to 
ten days postoperatively. The packs are 
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removed on the seventh day, and the ciga- 
rette paper is wiped out on the fourteenth 
day, The donor site is healed in ten days. 

Physiologic Aspects of Middle Ear 
Sound Conduction.—Skin graft closure of 
perforations will not always improve the 
hearing. In fact, in certain circumstances 
the hearing will be made worse. In com- 
batting this problem, an understanding of 
the physiologic aspect of middle ear sound 
conduction is fundamental. 

1. The basic consideration in relieving 
conduction deafness is to retain or create 
two freely movable windows, one in con- 
tact with each scala of the cochlea. 

2. If there are no functional openings, 
total deafness occurs owing to. immobility 
of the labyrinthine fluids. 

3. If one window is open, as in typical 
cases of otosclerosis, there is usually about 
60 decibel conduction deafness. 

4. If two windows are open but both 
are exposed to direct sound vibration, as 
in total absence of the tympanic mem- 
brane, there is some cancellation of sound 
impulses and the hearing is about 50 de- 
cibels. 

5. Protection of both windows from 
direct sound, which occurs in discontinuity 
of the ossicular chain in the presence of 
an intact ear drum, will dampen sound 


By tapping wine casks in his father’s cellars, Auenbrugger noticed the difference 


SEPTEMBER, 1958 


vibrations and further increase the con- 
duction deafness about 60 db. decibels. 


6. If one window (the round window) 
can be protected from direct sound vibra- 
tions while the other is directly exposed 
to sound, the hearing improves to approx- 
imately 20 decibels. This is the situation 
after a successful fenestration and has 
been incorporated into the Wullstein Type 
IV tympanoplasty. When direct sound is 
picked up by an intact ear drum and trans- 
mitted to the oval window through the 
ossicular chain, while at the same time the 
round window is protected from sound, 
the final 20 decibels of conduction deafness 
is restored. This, of course, represents a 
normal ear. Actually, most of the last 
20 decibels of gain is due to the mechanical 
advantage that lies in transmission of the 
large vibrating ear drum, via the ossicular 
chain, to the small oval window. The 
ossicular chain has an amplifying power 
of only 1.7 decibels. 

On the basis of these physiologic prin- 
ciples of middle ear sound conduction, it 
is possible to modify tympanic skin graft- 
ing so that there is a chance to improve 
conduction deafness in most situations. 
These modifications are to be discussed by 
other members of this panel. 


WILLIAM K. WRIGHT, M.D., D.A.B. 
Houston, Texas 


in the sound above and below the fluid level. Auenbrugger applied the discovery 
to his clinical work and laid the foundations of percussion. 


—Hamilton Bailey, F.R.C.S. (Eng.), F.A.C.S., F.R.C.S, (Edin.), 


F.1.C.S. (Hon.) 
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New Books 


BOOKS RECEIVED 


The following books have been re- 
ceived by the Editor; they will be re- 
viewed critically as space and facilities 
permit. Omission of more extended re- 
view, however, is not to be taken as criti- 
cism of the merit of the book. 


Operative Surgery. Edited by Charles Rob 
and Rodney Smith. London: Butterworth & 
Co., Ltd.; Philadelphia, F. A. Davis Co., 1956. 
Vols. 1 and 2 of 8 (plus index). Profusely 
illustrated. 


Proceedings of the Third National Cancer 
Conference, Detroit, Michigan, June 4-6, 
1956. Sponsored by the American Cancer 
Society, Inc., and National Cancer Institute, 
U. S. Public Health Service. Philadelphia: 
The J. B. Lippincott Company, 1957. Pp. 961. 


Le Diagnostic du Cancer d’Estomac a la 
Periode Utile (Diagnosis of Carcinoma of the 
Stomach at the Time Most Favorable for 
Treatment). By Rene A. Gutmann. Paris: G. 
Doin et Cie, 1956. Pp. 257. 


Pathology and Surgery of the Veins of the 
Lower Limbs. By Harold Dodd and Frank 
Cockett. Baltimore: The Williams & Wilkins 
Company, 1957. Pp. 462, illustrated. 


Spinal Cord Compression. By I. M. Tarlov. 
Springfield, Ill.: Charles C Thomas, Pub- 
lisher, 1957. Pp. 147, with 41 illustrations. 


Functional Bracing of the Upper Extremi- 
ties. By Miles H. Anderson. Springfield, II1.: 
Charles C Thomas, Publisher, 1958. Pp. 463. 
Illustrated. 


Notes de Techniques Chirurgicales (Notes 
on Surgical Technics). By Lucien Leger. 
Paris: Masson et Cie, 1958. Pp. 317, with nu- 
merous illustrations. Reviewed in this issue. 


Orthopaedic Diseases: Physiology-Pathol- 
ogy-Radiology. By Ernest Aegerter and John 
Kirkpatrick Jr. Philadelphia and London: 
The W. B. Saunders Company, 1958. Pp. 602, 
with 354 illustrations. Reviewed in this issue. 


Diagnostic Clinique Pronostic et Traite- 
ment des Tumeurs Benignes et Malignes 
(Clinical Diagnosis, Prognosis and Treat- 
ment of Benign and Malignant Tumors). By 
C. A. Perret. Paris: G. Doin et Cie, 1958. Pp. 
892, with 184 illustrations. 


The Cerebrospinal Fluid. Edited by G. E. 
W. Wolstenholme and Cecilia M. O’Connor. 
Boston: Little, Brown and Company, 1958. 
Pp. 335, with 141 illustrations. Reviewed in 
this issue. 


Connective Tissue: A Symposium Organ- 
ized by the Council for International Organ- 
isms of Medical Sciences. Edited under the 
direction of R. E. Tunbridge, Madeline 
Keech, J. F. De La Fresnaye, and G. C. Wood. 
Springfield, Ill.: Charles C Thomas, Pub- 
lisher, 1959. Pp. 371. Reviewed in this issue. 


Functional Bracing of the Upper Extremi- 
ties. By Miles H. Anderson. Edited by Ray- 
mond E. Sollars, with a foreword by Charles 
O. Bechtol. Springfield, Ill.: Charles C 
Thomas, Publisher, 1958. Pp. 463. Illustrated. 
Reviewed in this issue. 


The Clinical Management of Varicose 
Veins. By David Woolfolk Barrow. New 
York: Paul B. Hoeber, 1957. Pp. 167, with 
70 illustrations. 


The Story Behind the Word: Some Inter- 
esting Origins of Medical Terms. By Harry 
Wain. Springfield, Ill.: Charles C Thomas, 
Publisher, 1958. Pp. 342. 


Homosexuality, Transvestism and Change 
of Sex. By Eugene de Savitsch. London: 
William Heinemann Medical Books Ltd., 
1958. Pp. 120. 
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BOOKS REVIEWED 


Orthopaedic Diseases: Physiology-Pathol- 
ogy-Radiology. By Ernest Aegerter and John 
Kirkpatrick Jr. Philadelphia and London: 
The W. B. Saunders Company, 1958. Pp. 602, 
with 354 illustrations. 


Many orthopedic books of reference, text- 
books and monographs have been published 
during the past ten years. This book combines 
an anatomic and physiologic review of bone 
and other connective tissues with a discussion 
of the clinical manifestations, radiographic 
and pathologic observations, and the prognoses 
of various orthopedic diseases. Dr. Aegerter is 
professor of pathology and director of the de- 
partment of pathology, Temple University 
Medical Center and School of Medicine, and 
professor of orthopedic pathology, Graduate 
School of Medicine, University of Pennsyl- 
vania; chief in pathology at Philadelphia Gen- 
eral Hospital, and consultant in pathology at 
Frankford Hospital, United States Naval Hos- 
pital and Veterans Administration Hospitals, 
Philadelphia. Dr. Kirkpatrick is radiologist at 
St. Christopher’s Hospital for Children; as- 
sistant professor of radiology, Temple Univer- 
sity Medical Center; radiologist at Children’s 
Heart Hospital; and attending (in radiology) 
at Veterans Administration Hospital, Phila- 
delphia. 

In the preparation of this beautifully 
printed and illustrated text, a skilled patholo- 
gist and a talented radiologist have worked 
together to prepare a most interesting and 
useful exposition of musculoskeletal disease. 
As the publishers have stated in their an- 
nouncement, the product of the efforts of this 
team of experts helps to clarify the underly- 
ing problems of bone disease by describing 
and illustrating the nature and evolution of 
pathologic change. Photographs and roent- 
genograms have been carefully chosen and 
beautifully reproduced. A majority are photo- 
micrographs, which portray with the greatest 
clarity the features typical of various bone 
diseases. This book will be of great value to 
the young orthopedic surgeon who is prepar- 
ing for his orthopedic boards examinations, 
and it should also be included in the library 


of every orthopedic surgeon who is truly in- 
terested in the basic and scientific aspects of 
the diseases he is called upon to treat. 


EDWARD L. COMPERE, M.D. 


Notes de Techniques Chirurgicales (Notes 
on Surgical Technics). By Lucien Leger. 
Paris: Masson et Cie, 1958. Pp. 317, with nu- 
merous illustrations. 


The works of Dr. Lucien Leger are well 
known. His various contributions to La Presse 
Medicale have created a highly favorable im- 
pression and evoked comments not only in Eu- 
rope but in the United States. La Presse Med- 
icale is an outstanding French publication, 
and the paper included in this volume appeared 
first in its pages. Dr. Leger, on the basis of 
his experience, has selected them on the basis 
of merit as regards surgical technic. A splen- 
did technician himself, he is highly competent 
to cull the good from the ordinary. For the 
past ten years La Presse Medicale has garner- 
ed these surgical contributions, which are 
noted for their condensation to essentials, in- 
structive and explicit diagrams and restricted 
bibliographies. In other words, the essence of 
the message is boiled down to the most impor- 
tant points germane to the subject with all 
padding eliminated. 

The present work embraces 61 surgical tech- 
nics by various authors. The material is splen- 
didly arranged under general headings of 
chest, abdomen, urinary apparatus, and ex- 
tremities. To list every article would take us 
too far afield, but suffice it to say that they 
are expertly chosen. For example, “The Clo- 
sure of Wounds with the Prevention of Dead 
Spaces”; “New Methods of Skin Graft’; 
“Operation on the Prefrontal Lobes under 
Novocaine Infiltration and Electro-coagula- 
tion”; “Infiltration of Primary Sympathetic 
Ganglions of the Thorax.” These are only a 
few examples. Not only is the book an opus 
for the younger surgeons; the mature and ex- 
perienced surgeon as well will find enough new 
material here to make the reading absorbing 
and rewarding. 
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Gastric and pulmonary surgery, as well as 
the various surgical procedures on the heart, 
are excellently presented. Some of the illus- 
trations are splendidly executed by H. Frantz, 
whose work in illustrating French medical 
texts is well known in the United States. 

“Cholangiography and Biliary Drainage 
through Trans-parietal Hepatic Puncture” is 
an absorbing section. In this particular seg- 
ment of the work, contributed by Leger and 
his co-workers, there is also a section on intra- 
biliary exploration with methylene blue in 
operations on the digestive apparatus. In the 
past two years, especially in this field, Leger 
has contributed much of notable value. 

Various advanced forms of bowel resection 
with prevention of stenosis and simplification 
of technic are also noted. Operations on the 
lower bowel and closure of colostomies are lu- 
cidly described and depicted by Roux and 
Toupet. Hernioplasty receives its share of at- 
tention, and some excellent suggestions and 
new technics are included. 

An article by Alexander Brunschwig, “Ex- 
tended Operative Procedures in the Pelvis in 
Cases of Malignancy,” appears in this volume. 
A simplified method of pelvectomy is described 
by Mercadier. 

The genitourinary apparatus and gyneco- 
logic procedures are also treated from the ad- 
vanced point of view. 

An excellent index concludes the work. For 
those who read French, this work will be a 
worthwhile addition to their libraries. It is 
hoped that the volume will be translated into 
English for the benefit of all who are eager 
to keep abreast of surgical progress. 


MAX THOREK, M.D. 


Functional Bracing of the Upper Extremi- 
ties. By Miles H. Anderson. Edited by Ray- 
mond E. Sollars, with a foreword by Charles 
O. Bechtol. Springfield, Ill.: Charles C 
Thomas, Publisher, 1958. Pp. 463. Illustrated. 


Unit A of this work covers functional anat- 
omy of the hand, including fingers and thumb. 
Here the author uses line drawings to illus- 
trate the various functions of the hand and 
the position and functions of the various mus- 
cles of the hand and forearm. The text, of 
course, gives the origin and insertion of each 
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muscle, together with the nerve supply. The 
drawings are excellent for the purpose for 
which they are intended. 

Unit B discusses functional assistive hand 
splints. The illustrations are excellent, and the 
descriptive literature is concise and to the 
point. 

Unit C discusses the problems of feeders 
graphically illustrated on Pages 231 to 236, 
showing each step in the make or utilization 
of the various devices advocated by the au- 
thor. 

Unit D discusses special assistive devices 
that can be used by the handicapped person, 
and these devices are well illustrated in the 
pages from 239 to 300. 

Unit E covers basic anatomy of the arm and 
shoulder. 

Unit F goes into the biomechanics of func- 
tional hand splints and arm braces. 

Unit G takes up functional arm braces, and 
here the author expends considerable space, 
with an abundance of illustrations and excel- 
lent, thorough, concise notes on the uses of 
the various arm braces and their applications 
to certain problems. 

The book will certainly be extremely helpful 
to anyone who has to deal with problems of 
function in the upper extremities. 


H. E. TURNER, M.D. 


Connective Tissue: A Symposium Organ- 
ized by the Council for International Organ- 
isms of Medical Sciences. Edited under the 
direction of R. E. Tunbridge, Madeline 
Keech, J. F. De La Fresnaye, and G. C. Wood. 
Springfield, Il].: Charles C Thomas, Pub- 
lisher, 1959. Pp. 371. 


This volume contains the papers and dis- 
cussions from a symposium organized by the 
Council for International Organizations of 
Medical Sciences, which was held in July 1956 
in London. Leading experts were invited to this 
symposium. 

The papers represent the latest research and 
the present status of knowledge on connective 
tissue, cells, ground substance and fibers. In 
a field of research as fluid as this, one can 
easily understand that there is no uniform 
opinion yet. The present aspects of disease 


x 
ake 


make the studies on connective tissue more 
important than ever, and it is hoped that sym- 
posiums like this will provide the answers to 
many questions. 

For anybody who is actively participating 
in modern research and anybody interested in 
basic fundamentals of disease, this book is a 
“must.” 


WERNER F. EISENSTAEDT, M.D. 


The Cerebrospinal Fluid. Edited by G. E. 
W. Wolstenholme and Cecilia M. O’Connor. 
Boston: Little, Brown and Company, 1958. 
Pp. 335, with 141 illustrations. 


This Ciba Foundation Symposium on the 
production, circulation and absorption of the 
cerebrospinal fluid was held in London in May, 
1957. There were fifteen papers by seventeen 
authors; twenty-five anatomists, physiologists, 
pathologists and clinicians took part. After a 
series of preliminary papers on the develop- 
ment and anatomic structure of the choroid 
plexus, the problems of the formation, absorp- 
tion and circulation of the cerebrospinal fluid 
were taken up. Finally, the clinical and patho- 
logic aspects of the cerebrospinal fluid circu- 
lation and the mechanisms of hydrocephalus 
and spinal anesthesia were considered. 


The last-mentioned papers have direct clini- 
cal importance, especially to the neurologic 
surgeon. Two of them, “Mechanical Aspects 
of the Cerebrospinal Fluid Circulation—Phy- 
siological, Pathological, Surgical” and ‘“Cere- 
brospinal Fluid Circulation,” answers many 
troublesome questions in tracranial surgery 
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Patients suffering from disease of the liver who bring up much bloody sputum, 
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and should be read by every neurosurgeon. 

The frank discussions that followed every 
paper fortunately are recorded in detail and 
are most stimulating and informative, as is 
the 30-page general discussion that terminated 
the symposium. 

Many questions about the cerebrospinal fluid 
are still unanswered, and the basic concepts 
of the older authors remain unchallenged. The 
choroid plexus is still thought to be largely 
involved in the origin of cerebrospinal fluid 
and the arachnoid granulations in its absorp- 
tion, and it is recognized that in some manner, 
possibly through propulsion by the pulse 
of the cerebral arteries, there is a slow circu- 
lation of this fluid. As is pointed out in the 
discussion, however, it is disconcerting to note 
the lack of definite ideas on such a point as 
the influence of coughing or of gravity on the 
circulation of the spinal fluid. On the positive 
side, the new technic of using radioactive iso- 
topes in this field is brought into proper per- 
spective; it is recognized that this valuable 
method has not overthrown previous concepts 
but has strengthened, although it modified, the 
conclusions of pioneers in the field. 

Although all the participants emphasized 
earlier work on the subjects, the omission of 
any reference to the many pertinent pathologic 
observations of the late George B. Hassin was 
disappointing to this reviewer. 

This volume is a distinguished addition to 
the Ciba Foundation Symposia and will be in- 
formative and stimulating to everyone inter- 
ested in intracranial physiology, pathology and 
surgery. 

HAROLD C. VorIs, M.D. 


whether it contains either somewhat putrid material or unmixed bilious matter, 


are likely to die at once. 


—Hippocrates 
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Abstracts from Current Literature 


Homotransplantation of Thyroid Tissue in 
Uniovular Twins. Harnack, G. A. V., Horst, 
W., Lenz, W., and Zuckschwerdt, L., German 
Med. M. 3:172 (June) 1958. 


In one of a set of uniovular twins in whose 
mother hyperthyroidism developed during 
pregnancy the descent of the thyroid anlage 
had not occurred. Radioactive iodine tests 
showed at the base of the tongue a small func- 
tionally insignificant amount of tissue which 
had stored [181 while no activity was present 
over the normal site. 


At the age of 71% years, part of the thyroid 
of the healthy twin was transplanted to the 
other one. The implant was placed along either 
side of the trachea without suture. The donor 
continued to develop normally, so that good 
regeneration of the thyroid can be assumed. 


The hypothyroid twin required no adminis- 
tration of thyroid until three months after 
transplantation, and ther only in smaller doses 
than preoperatively. A radio-iodine test after 
thirteen months showed that the implant was 
taking up one-fifth of the administered dose 
of iodine and also was capable of covering the 
necessary hormonal iodine need for ten to 
twenty days. 


It appears likely that in the future, while 
a basic amount of thyroid hormone will be 
supplied, the internal production of hormone 
will be sufficient to cover the changing re- 
quirements of increased physical and mental 
demands. It is possible that the implant will 
increase in size eventually. 

ERNEST G. ABRAHAM, M.D. 


Primary Adenocarcinoma of the Ampulla 
of Vater. Hayden, W. de G., and Hightower, 
N. C., Jr., Southern M. J. 51:730, 1958. 


The importance of this malignant lesion 
rests in the observation that it is particularly 
amenable to surgical attack. This is because 
the growth produces distinctive signs early in 
its evolution, while it is still small. Moreover, 
it is characteristically a lesion of slow growth 


and of low grade malignancy. In not one of 
the 16 cases here presented was regional or 
distant metastatic disease evident at the time 
of operation. 

The diagnosis, nevertheless, remains a diffi- 
cult one, and not infrequently the surgeon, 
even with the lesion in his fingers, cannot rec- 
ognize its true nature without direct visuali- 
zation by way of transduodenal exploration. 
The physical signs are not diagnostic, although 
they do focus upon the biliary tract. All pa- 
tients with this lesion will eventually become 
jaundiced, and 8 of the patients herein stud- 
ied, contrary to popular opinion, stated that 
pain was the initial symptom. 

Severe pruritus is characteristic of ampul- 
lary carcinoma and may precede clinical jaun- 
dice. In the authors’ series, anorexia and 
weakness were present uniformly. Three of 4 
patients with colicky pain proved to have 
cholelithiasis, although only 1 had stones in 
the common duct. 

Chills and fever were encountered in one- 
half of the patients, and steatorrhea, usually 
a late sign, occurred in 2. 


Laboratory tests were of little value in diag- 
nosis, and anemia was notably absent in this 
series except in 1 patient, who had massive 
hemorrhage from his ampullary carcinoma. 
The constant observation of occult blood in the 
stools and duodenal drainage for bile, blood 
and malignant cells may be of great value in 
diagnosing this elusive lesion. In 2 patients, 
previously operated upon and with T tubes in 
place, choledochograms revealed obstruction at 
the termination of the common bile duct. All 
other roentgen examinations contributed little 
to the diagnosis, except for their negative re- 
sults. In 4 instances, during operation, the 
diagnosis was supported by a palpable mass. 
Obstruction of the ampulla was noted upon 
exploration of the common duct in 4, and in 4 
a growth at the ampulla was not evident even 
after careful palpation and thorough explora- 
tion of the common duct. In 4 the diagnosis 
was not proved until autopsy. Among the au- 
topsy group, small probes passed the ampullary 
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region with ease in 1 patient, but some ob- 
struction was encountered in 2, although the 
instruments did pass. A small palpable mass 
in the region of the ampulla suggested the 
diagnosis in 4 instances. 

In each case the diagnosis was proved defi- 
nitely by transduodenal exploration of the 
ampulla. In 1, transduodenal exploration did 
not establish the diagnosis until a biopsy spec- 
imen was taken. 


Radical pancreatoduodenal resection in one 
or two stages is now accepted as the treat- 
ment of choice for a primary malignant lesion 
of the ampulla of Vater. Of the last 4 patients 
in this series so treated, 1 died in the post- 
operative period; 1 had recurrence of the dis- 
ease and died after thirty-seven months, and 
the other 2 were in good health at the time 
of writing, after forty and ten months respec- 
tively. The authors express the opinion that 
local resection of the tumor is not an accept- 
able method of dealing with this disease. The 
patients who underwent this type of operation 
lived an average of only four months. Patients 
who underwent a simple “bypass” procedure 
lived an average of twenty-four and five-tenths 
months after the operation. 

THOMAS WILENSKY, M.D. 


The Glandular Structures of the Cervix 
Uteri. Fluhmann, G. F., Surg., Gynec. & Obst. 
106:715, 1958. 


The author notes that the plicae palmatae 
of the cervix uteri do not show a regular pat- 
tern of arborization. The folds run in longi- 
tudinal, transverse and oblique directions and 
form a highly irregular arrangement of 
grooves, which may penetrate the whole thick- 
ness of the mucosa. 


The basic pattern of the epithelium of the 
cervix uteri is that of multiple grooves formed 
by the plical folds and of innumerable finer 
irregular clefts arising from them. The tubu- 
lar structures actually are straight tunnels, 
which course parallel to the surface and orig- 
inate from the extremities of the clefts. 


It is suggested that this system of compound 
clefts is derived from epithelial folds. 


EDMUND LISSACK, M.D. 
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The Present Status of Thymus Surgery. 
Wanke, R., and Alnor, P., Thoraxchirurgie 
5:551, 1958. 


With the increasing frequency of medias- 
tinal operative procedures, interest has been 
steadily growing with regard to the rarer tu- 
mors in this area of the thoracic cavity. About 
9 to 13 per cent of all masses in the medias- 
tinum originate from tissues of the thymus. 
Although the réle played by this gland is as 
yet not fully understood, one can hardly doubt 
that it exerts some endocrine function which 
gradually ceases with the onset of puberty. 
In addition, a relationship between the thymus 
and the adrenal cortex, thyroid, blood pressure 
and motor end-plates of striated muscles can 
be assumed. 

The surgical importance of the thymus 
stems from its occasional occurrence as a tu- 
mor in the mediastinum. The symptoms of 
mediastinal tumors usually are uncharacteris- 
tic, especially since thymus tumors can arise 
anywhere within the chest cavity. Surgical 
intervention is indicated whenever persistence 
or enlargement of this gland is noted. In gen- 
eral, there is no clinical distinction between 
the benign thymomas and the malignant thy- 
moblastomas. So far as the absolute necessity 
for surgical approach in all these cases is con- 
cerned, the thymus growths resemble closely 
the so-called silent pulmonary tumors. Malig- 
nancy must be assumed for either group as 
long as their innocuous character is not estab- 
lished by operation. Moreover, the thymoblas- 
toma seems to develop from the benign form. 
Consequently, earliest surgical intervention is 
always indicated in order to prevent malignant 
degeneration. 

In the past, thymectomy was the generally 
accepted therapy of choice in cases of myas- 
thenia gravis pseudoparalytica. The majority 
of investigators today, however, prefer con- 
servative treatment with prostigmine, despite 
tho fect that a certain relation between thy- 
mus and M.G.P. seems to exist. Occasionally, 
dramatic improvement of this condition after 
thymectomy has been observed. The value of 
radiation therapy cannot be properly ap- 
praised, since experience with this method has 
been insufficient so far. 

ERNEST G. ABRAHAM, M.D. 
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Results of Sphincter-Preserving Opera- 
tions for Carcinoma of Midrectum. Best, R. 
R., and Rasmussen, J. A., J.A.M.A. 164:739, 
1957. 


Patients in whom carcinoma of the rectum 
develops at distances between 5 and 12.5 cm. 
from the margin of the external sphincter ani 
pose a difficult problem. The distance cannot 
be measured accurately, yet it decides whether 
a sphincter-preserving operation is possible. 
Seventy-five patients with lesions in this loca- 
tion were studied in the interval from Octo- 
ber, 1945 to 1954, and additional data were 
available on 30 patients who underwent ab- 
dominoperineal resection for carcinoma in this 
location before October, 1945. In this study a 
comparison was made between two operations. 
Rectosigmoidectomy No. 1 consisted of abdom- 
inal dissection, resection, anastomosis, and 
cecostomy; rectosigmoidectomy No. 2 con- 
sisted of abdominal dissection, posterior re- 
section, anastomosis, and a temporary colos- 
tomy of the transverse colon. The survival 
rates were found to be slightly better for the 
second operation than for the first, and the 
second operation, which saves the sphincter, 
gave rates similar to those for the abdomino- 
perineal resection in which the entire area 
below the lesion, including the sphincter area, 
had been removed. This experience led to the 
conclusion that approximately 75 per cent of 
patients with carcinoma between the 5 cm. and 
12.5 cm. levels can be given the advantages of 
a sphincter-saving operation without signifi- 
cantly decreasing their chances for a five-year 
survival. 

JAMES H. ERWIN, M.D. 


An Operative Technique for the Correction 
of Vesicoureteral Reflux. Politano, V. A., and 
Leadbetter, W. F., J. Urol. 79:932, 1958. 


The authors discuss the various causes of 
vesico-ureteral reflux and its elimination, by 
nonsurgical methods if possible. If reflux can- 
not be corrected by other means, operation on 
the ureter is indicated. They create, trans- 
vesically, a submocosal tunnel for the ureter, 
being careful not to strip the vascular network 
off the lower ureteral segment. 


ABSTRACTS 


The authors have performed this operation 
on 14 patients, with correction of vesicoure- 
teral reflux in all. All except 1 showed im- 
provement of the upper part of the urinary 
tract. Exploration of the patient with a post- 
operative nonfunction of a kidney showed ob- 
struction of the ureter by edema and stenosis. 

S. J. 


Surgical Treatment of Cardiospasm. Ellis, 
F. H. Jr., Olsen, A. M., Holmand, C. B., and 
Code, C. F., J.A.M.A. 166:29, 1958. 


The authors state that cardiospasm is a dis- 
ease of unknown cause and should be more 
properly called “achalasia of the esophagus.” 
The disease consists of two distinct physio- 
logic features. One of these is failure of the 
lower esophageal sphincter to relax, and the 
second is the absence of effective waves of 
peristalsis in the esophagus. The condition is 
characterized by dysphagia and regurgitation. 
Roentgen and esophagoscopic studies may es- 
tablish the presence of a dilated esophagus and 
the absence of any tumor. 


Medical treatment plus mechanical dilation 
of the distal end of the esophagus gives vary- 
ing degrees of success. Approximately one-half 
of the patients so treated required periodic 
dilation, and in a certain number of these 
there were rather severe complications, in- 
cluding 2 deaths. 


Since it is surgically impossible to change 
the type of peristalsis in the esophagus, sur- 
gical attempts must be directed at the sphinc- 
teric action in the distal end. The ultimate 
object of operation in these cases should be 
to allow the distal end of the esophagus to di- 
late sufficiently for emptying purposes; yet, 
at the same time, there should be some mech- 
anism retained which would prevent reflux 
esophagitis. The authors use a modified Heller 
procedure, which is described in detail in the 
article. They prefer a thoracic approach. This 
procedure is not recommended for fibrous 
strictures of the distal part of the esophagus. 
In general, the results have been so good and 
the complications so few that the authors rec- 
ommend esophagomyotomy as the initial form 
of treatment for achalasia of the esophagus. 


JAMES H. ERWIN, M.D. 
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